BEARINGS ARE VITAL TO THE WAR 


Apply them right — for best performance 
HERE’S HELP FOR DESIGNERS 





PART TWO 


DETAILS ot DESIGN 


ef shafts and housings 
fer dail bearings 








Keep them rolling! In addition to these helpful technical 
booklets and manuals, New Departure’s staff of application 
and field service engineers are always at your service. Ad- 
dress New Departure Division General Motors Corp., Bristol, 
Connecticut. Detroit, Chicago, San Francisco, Washington. 






















* VALLEY MACHINE CO; .. ™ 
- BUCHANAN MFG. CO. PACIFIC METALS 
GARRETT SUPPLY COMPANY HORTON & CONVERSE 
ner DP ARTORE SHAW & CO. DETROIT REX PRODUCTS CO. 
" GASKET MFG. CO. CARBOLOY COMPANY ECCLES & DAVIES M’CHY. CO. 
PRATT & WHITNEY DAVIS. C.R..COMPANY CANNON ELEC. DEVELOPMENT CO. 
TZ CORP. OHMITE MFG.COMPANY DAYTON. MARVIN & BAKEWELL, INC. 
SYNTHETIC PRODUCTS CRANE CO. INTERNATIONAL BUSINESS MACHINE CO. 









MERCURY METAL DIE & LETTER CO. 
"MILLER DIAL & NAME PLATE CO. 
H LL AVIATION SUPPLY 
MULTIGRAPH SALES AGENCY 
DITTO SALES & SERVICE CO. 
STERLING ELECTRIC MOTORS 
TINNERMAN PRODUCTS. INC. “Gi JK | 
COULTER, SIBBETT & BURKE 
PRECISION BEARINGS. INC. 
OHIO SEAMLESS TUBE co. ' 
WESTERN RESEARCH 1AB Wi] ) 
TRIPLETT & BARTON. INC. 
GARLOCK PACKING Co, J v0 
GENERAL ELECTRIC CO. 
SEABOARD SPRING Co. | —— 
REPUBLIC STEEL CORP. 
MACHINERY SALES COM ¢/ 















































PACIFIC BEARINGS Co 
LANG TOOL & DIE CO 
U. S. PLYWOOD COR 
HYCAR CHEMICAL C 

RAPID BLUE PRINT CH \,,, 
FAFNIR BEARINGS, I 
STANDARD RUBBER @ T'o 
REMINGTON RAND, 
GRAYBAR ELECTRICN | 
LEEDS & NORTHROPE !!° 
PARKER APPLIANCER *'"“ 
STANDARD LUMBER® ‘"!"* 
GENERAL METALS cg |"* 
SMITH-BOOTH.USHER® “'' 
MOORE MACHINERY @ “*" 
WARNER & SWASEY @ "°"' 

BAKER STEEL & TUE" 
ALMQUIST BROS. & Vi ee 
JORGENSEN, EARL. @ 

ELASTIC STOP NUT Com |.) 

FREY INDUSTRIAL SUPE |, 

AMERICAN PHENOLIC C@ +), 

ar BETTIS RUBBER COMPANS ,,. .; 

: Vd "4s Sw ABEGG AND REINHOLD CO... 

CHASE, BRASS & MFG. COM .),.. 

AIRCRAFT SPECIALTIES CO.B «1, 


KENNEDY NAME PLATE CO, & wid 

BARSMINN STEEL COMPANY §f with 

WHEELOCK, LOVEJOY & CO. Bf here 

(Wi) LOS ANGELES HEAVY HDWE fy 
CENTURY METAL CRAFT, INC. Ff gani: 


ALUMINUM CO. OF AMERICA [ lems 

MADE IN U. S. A. BARNES, GIBSON & RAYMOND J wom 
HOOVER BALL & BEARING CO. | ttc., 

U. S. ELECTRICAL MOTORS CO. es 


C-O-TWO FIRE EQUIPMENT CO. a 


ADEL salutes the hundreds of manufacturers and supply companies KEYSTONE TOOL & SUPPLY CO. | 

























both large and small who are helping the aviation industry make LOUD, H. W.. MACHINE WORKS 

this dream a fearful reality for the Axis partners. To you and to LINEAR PACKING & RUBBER CO. 
HENES-MORGAN M’CHY. CO. 

Though the parts and supplies you furnish may individually MACHINISTS TOOL & SUPPLY CO. 

seem unimportant remember that Uncle Sam puts wings CRUCIBLE STEEL CO. OF AMERICA 

around them to help our fighters deliver block busters that “HARRON, RICKARD & McCONE CO. 


will soon put an end to aggression. When? It’s up to YOU— DUCOMMUN METAL & SUPPLY CO. 


to your work and purchases of War Bonds and Stamps! UNION HARDWARE & METAL CO. 


GENERAL ELECTRIC SUPPLY CORP. | 


Manufacturers of 3,000 types and sizes of line support, L‘HOMMEDIEU, CHAS. F. L. & SONS cone | 
hydraulic, anti-icing and allied aircraft equipment. COAST CENTERLESS GRINDING Co. 7’ a : VICE | 
ACME TOOL AND MFG. COMPANY OFFICES) | 
WESTINGHOUSE ELEC. SUPPLY CO. a Te | 
MONROE CALCULATING MACH. CO. 609 Stephesson Bi | 
WORTHINGTON PUMP & M‘CHY. CO. DETROIT. MICHIE | 
A p E L CALIFORNIA GASKET & PACKING CO. earwares 7 L 
areham 3 
PRECISION PRODUCTS CORP. = qgryeil TOOL ENGRAVING COMPANY srasssown Al 
Burbank, California HARVILL CO. Sit Sa 


(Partial List) 








ERIN 


fice 
(CES 


Love | 


TELS 


son Bul 


MICHIY 
gton Ly 
on. W 
ym Bu 
|, MARY 

str 


nt., CAN 








AUTOMOTIVE 


and AVIATION 


INDUSTRIES 


March 1, Number 5 


1945 


Volume 





(NDUSTRIES 


Reg. U. 8S. Pat. Of 


New Processes 


To Be Shown 


It is expected that an entirely new 
process for assembling of aircraft 
structures will be revealed at the Ma- 


chine and Tool Progress Exhibition be- 
ing held in Milwaukee concurrently 
with the national meeting of the Ameri- 


ean Society of Tool Engineers this 
month. This process, it is understood, is 


neither welding nor brazing, but a 
combination of the two. It works 
through induction heating according to 
reports, and requires less skill than 
either conventional welding or riveting. 

In the welding field also it is expect- 
ed that a new welder for aluminum will 
be shown for the first time which oper- 
ates neither from line current nor by 
the discharge of condensers. Report- 
edly it provides greater control over 
weld quality and higher speed welding 
with inexperienced help than available 
heretofore. 

Designed to assist manufacturing or- 
ganizations in current retooling prob- 
lems, in facilitating the employment of 
women, in conservation of materials, 
ete, the exhibition is scheduled for 
three days, March 25 to 27. 
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What It Takes to Get Giant Planes into Production 9 


The time lapse between the conception and production of a modern air- 
plane is a wider span than many realize. Just what happens during that 
time is the subject matter of this article by a writer that has been over 
the ground. Read it. 


Borg-Warner Now Makes Gun Mounts 


10 


Starting from scratch the Norge Products division of the Borg-Warner 
Corp. are now turning out Oerlikon gun mounts for the Navy in very 
impressive quantities. An abandoned factory was taken over and put into 
From that point on the equipment and personnel was added to 
its present high standard of efficiency. It is really a thrilling account. 


in a Rehabilitated Factory 


condition. 


22 
The transition of airplane construction, over the last few years, from wood 
to all metal has brought into the foreground a number of new methods 


in forming and dieing out sheet metal parts. This article should be on 
list. 


Some Recent Developments in Sheet Metal Fabrication 


your “must read” 


25 


Scattered all over the active fronts as well as the less active positions are 


World-wide Field Service for PT Boat Engines 


men from the Packard plant with supplies and parts to keep these craft 


in action. Their problems and methods are of particular interest. On 
page 25, that’s right. 
Foundry Embodies Best Practices for Mass Production 26 


The Buick Motor division of General Motors is accomplishing “the im- 


possible” in its technique of casting aluminum parts for the war pro- 
gram. If you are interested in production you cannot afford to pass this 
account. 
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COMPLETE ANALYSIS 


OF 
PRODUCTION REQUIREMENTS 


By CINCINNATI] Service Engineers 
a Time . . . Eliminates long “Build Up” re nn 
to High Production Rate | | Be | 
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What It Takes 


HE layman dves not 
understand, even at 
BS this late date, that 

building «a large airplane 
“apable of carrying heavy 
loads is « very complicat- 


Get Giant Planes 


into Production 


1 can recall with a blush 
that when I first started at 
Vultee 1 suffered from the 
same wild enthusiasm. | soon 
found that, to put it mildly, I 
was both uninformed and 
wildly optimistic. I’ve learned 
things, too. 

It is common knowledge 
that we have at present the 
mock-up of a 400-passenger 
airplane capable of a speed 
which we hope will be over 
300 miles per hour. Frankly, 
although we have worked at 
a fast pace for many months, 
we have still a long way to go. 
| would estimate that a plane 
of this size will take two years 
from conception to birth— 
that is, from the time of the 


- first design drawing until the 
thal | By Marry Woodhead pete ie “! 
peration. In fact, e e 


Prominent people outside President Consolidated Aircraft Corp. ally 


the industry still think 

that all there is to build- 

ning aircraft ranging from 

50 to 150 tons is to say, “Do it!’, and it is done. 
It is sui prising how quickly those who attempt such 

speedy, ambitious programs, revise their statements 

after either a careful investigation or actual invasion 

of the aircraft industry. In the middle of last year 

several manufacturers with wide experience in creat- 

Ing other products made startling statements about 

What could be done—and were quickly disillusioned. 
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experimental airplane actu- 

flies, and another two 
vears before quantities roll off 
the production line. 

It took nine months for the 
experimental process with the Liberator. That estab- 
lished a new record for a plane of that type, and it 
was two years more before mass production was a 
reality. The Liberator weighs only 28 tons fully 
loaded, it was designed simply with a view to mass 
production, and it was partly an outgrowth of an 
‘arlier model, the 31, a flying boat which will go into 

(Turn to page 50, please) 
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This is the Seventy-ninth 
in the series of monthly 


production features 














Close-up of one of the Bryant 
internal grinders used in the 
NMP plant. 


Division, Borg-Warner Corp., now an important 
producer of gun mounts for the Navy’s Oerli- 

kon guns, marks an exemplary episode in the war 
effort. Although the organization started from scratch 
—without a home, without a working force, or equip- 
ment-——it did have the overwhelming advantages of the 


QD dis late in 1941, the Norge Machine Products 
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resources of the parent company--in management 
skill and production know-how. 

Within a short space of time, the new organizatiu 
had acquired an old vacant plant in Muskegon which 
had had a record of accomplishment in World War | 
The old mill-type buildings were completely rehabili- 
tated—new roofs installed, windows replaced, new 

concrete floors laid, re-wired for power, cleaned up 

and painted. Good seeing was provided by an in- 
stallation of modern fluorescent light sources. 
Having acquired a plant without drawing upof> 
critical building materials and precious time, the 
next major problem was that of procuring the pro- 
duction equipment suitable for the manufacture [ft 
gun mounts made to exacting Navy specifications§ 

Fortunately the facilities of the Stover Mfg. and 

Engine Co., at one time an important factor in the : 

industry of Freeport, Ill., were available. Here wap 

found an inventory of about 545 machine tools—allf 
old and in various stages of dis-repair. Only about} 

20 per cent of these machines were suitable for im 

mediate use, the others had to be completely dis 

mantled and rebuilt. 
Moreover, all of the old equipment was line-shatt™ 
driven. For the new home, it was desirable to col} 
vert most of the machines to individual motor drivel] One 
by the installation of suitable motorized mountings aC. 

Even at the present stage of operation only abot} lin t 
13 per cent of the equipment in the Muskegon ple!” part 
is entirely new and represents machinery 1tel fins, 
the 
cem 
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New Lees-Bradner thread miller being em- 
ployed for cutting the Acme thread on the 
bronze column-raising spindle. 


AUTOMOTIVE and Aviation Txncstelh i) Va 





esibundoned Factory— 


By Joseph Geschelin 


“Gum Mounts for Navy 
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supplied by machine tool builders. This percentage 
will be increased somewhat as certain other equipment 
ivailable. A number of welding booths have 
jen provided for certain fabrication details and for 
repair operations. These booths are equipped with 
Lincoln shielded arc welders. 

Apart from the problems incident to the commission- 
ing of the plant, the management was faced with the 
problem of developing a trained force of workers capa- 
ile of operating the machinery and manning the as- 
wmbly lines. That this was accomplished with “green” 
labor drawn from the community is another tribute to 
the skill of the management group. 

Considering this background, it is astonishing to 
learn that early in 1942 the new company had pro- 
duced its sample production gun mounts and by the 
end of September, 1942, had exceeded the monthly 
schedule requested by the Navy. This achievement may 


is made 
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comprehensive system of sub-contracting in which the 
facilities of established concerns were impressed to 
expedite the procurement of certain parts. This proc- 


ess is still under way and will continue until the 
existing production facilities are suitably supple- 
mented. 


Despite the handicaps of an old mill-type plant com- 
prised of separate buildings juxtaposed on the prop- 
erty, the operation was laid out in accordance with 
good Management practice. The plant is departmen- 
talized, with self-contained functional departments, all 
feeding to the final assembly lines. This arrangement 
is along the following pattern— 

Heavy machine shop 

Light machine shop 

Pedestal head department 

Tubing department 

Brass screw machine 

Final assembly 

From the standpoint of materials han- 
dling, they were fortunate in the posses- 
sion of two good heavy-duty crane-ways 
which facilitate the handling of heavy 
castings in the machine shop, and of com- 
pleted units in the assembly department. 
Budgit hoists—another Muskegon prod- 
uct—have been provided for each of the 


Here is the finished 
product by NMP—the 
Ocrlikon gun mount 
—ready to crate for 
shipment. 
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machines where heavy parts have to be handled by the 
operator. A fleet of industrial trucks takes care of 
inter-departmental transportation. The final assembly 
line consists of a gravity roller conveyor. 

For the most part, the major elements of the gun 
mount are composed of steel castings and steel tubing, 
posing the usual problem of heavy chip remova!. It 





Example of tooling in the heavy; 
machine shop is found in this 
group of heavy-duty Foote-Bur: 
drills, boring the trunnion skirt 


ci 
ing 


the machining of the large elements 
the main pedestal, the cradle, the try 
nion. This department is equiped wit} 
a variety of vertical boring mills—} 
Colburn and Niles, and the familia; 
Bullard V-T-L. Then there are 44 
American Hole Wizard radial dri!ls, Mop. 
arch lathes, new Bryant internal grin iil 
ers, Baker, I’oote-Burt, and Natco dvills 
etc. In addition, there is a battery of 
milling machines including some pew 
Cincinnati and Kearney & Trecker mills. 

The pedestal is a steel casting weigh- 
ing 670 lb, rough, which is machined 
down to 562 lb, marking an average chip 
removal of 108 lb. The pedestal necks are 
turned on huge Lodge & Shipley lathes, 
using Kennametal tools. The trunnion, a 
steel casting weighing 128 lb in the rough, reduces to 
85 Ib after the various drilling, boring, and milling 
operations have been performed. 

The Light Machine Shop takes care of the machin- 
ing of some 29 different parts, including bushings of 
large size, spindles, hand wheel, ete. Among the items 
of equipment in this department are: Ex-Cell-O pre 
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is of great interest to find that even in this relatively Cincin 

small-volume operation, they have been successful in & Tre 

applying cemented-carbide-tipped tools supplied by This tall, two - spindle The 

McKenna and Carboloy. ¥ ae John — marily 
: as Qrare es _ a ota — vertical boring machine o 

Consider now some sketchy details of the manufac is used for boring the For e 

turing departments. The Heavy Machine Shop handles inside diameter of and is 

tubes and columns. ing, b 

of me 

Quali.y Stantards tools 

Manufacturing Dimensions : opera 

Part Name Operation and Tolerances Machine can | 
Bearing bushing lower. . Precision bore 5.5123 +0.0005 Ex-Cell-O Precision Boring Machine SS 

: —0.0000 bored 

Bearing bushing lower. Finish turn 0.D. 6.4941 +0.001 Sundstrand Automatic Lathe Laat 

; —0.000 ert 

Hand wheel housing Finish ream 2.0472 +0.0007 Foster turret lathe are @ 

Cradle. . Hand line ream 1.9585 -+0.0008 Benc’ } bores 
(2 holes must be in lin3) —0.0000 : 

Column Grind I.D... 5.1181 ary Bryant Internal Grinder honit 

Trunnion Grind 0.D. 3.5427 +0.0005 — Eryant Internal Grinder hone 

—0.0004 
Stop ring upper Grind O.D. 3.937 +0.0005 Norton External Crinder large 
—0.0903 
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Here is one of the rugged all-pur- 
pose Monarch lathes in the heavy 
machine shop. 
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achin- 
igs of 
items 
) pre feision boring machines, Lees-Bradner thread millers, 
(incinnati Centerless grinders, Natco drills, Kearney 
« Trecker milling machines, Sundstrand lathes. 

The Tube and Column Department is devoted pri- 
marily to the machining of the heavy tube elements. 
For example, the column comes in at 183 lb, rough, 
and is trimmed down to but 83 lb after various turn- 
ing, boring, honing, and grinding operations. The bulk 
of metal removal is done with Kennametal or Carboloy 
tools of steel cutting grades. On the tubing, the first 
operation is rough-turning of the OD on new Ameri- 
can Pacemaker lathes. Tubes are rough- and finish- 
bored in a special W. F. & John Barnes, two-spindle 
vertical boring machine. Landis Type C plain grinders 
we employed for finish-grinding the OD. The 
bores of the tubes are honed in big Barnes 

nachines fitted with Micromatic 
An internal Acme thread is cut on a 
large Lees-Bradner thread miller. The inner 
tube comes in rough at 190 lb and is trimmed 
down to but 93 lb. It will be observed that 
| the order of metal removal on the tubes ex- 
er cent. 

iss Departments, so-called, actually 
langanese-bronze worms and pedes- 

as well as many small items in 
bronze. The brass screw machine 
it is equipped with a variety of 
hines and lathes, Landis grinders, 
vinders, Lees-Bradner thread mill- 
ting the worm thread, ete. 
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Corner of the tube department 
Landis plain grinders finish-grinding 
guide bushings and column. 
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View of the final assembly line with atten- 
tion focussed on the installation of the 
column-raising spindle arsembly. 


Equipment in the Brass Hat or Pedestal Head 
department, includes the Bullard V-T-L’s fitted 
with cemented-carbide tools, Cincinnati Mills, 
and many other machine tools. 

While it is not practical to outline the maenhin- 
ing procedure on each of the parts in the various 
machine shops, it is important to note that qual- 
ity, as expressed in fine dimensional tolerances, is 

the basic feature of the operation. Some impression 
of the quality standards employed here may be gained 
by studying the table on the opposite page. 

The sketchy outline of the machining departments, 
viven above, at least indicates the general flow of ma- 
terials through the plant. All of the finished parts are 
carefully inspected, then transported to the final as- 
sembly department. Here the procedure follows the 
usual practice in the automotive industry. Backbone 
of the assembly department is the final line. This, in 
turn, is served by a series of sub-assembly stations 
placed at right angles to the final line and so located as 
to feed the sub-assemblies at approximately the points 

(Turn to page 51, please) 
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Air Cargo Presents Maay 


short time ago, 


obtained only at some distant point. 


All this was changed by the outbreak of the war. 
There have been many reports of troops in consider- 
able numbers, with the necessary equipment, being 
carried to points in combat zones inaccessible by other 


P to a air-borne traffic was 

| Bf passenger traffic almost exclusively. The small 
amount of cargo carried on American airlines 
consisted largely of luxury goods of high dollar value 
per pound. When ordinary industrial products were 
shipped by air, it was usually a case of emergency— 
to prevent the tying up of large-scale operations by 
the lack of certain parts or equipment which could be 


means, and of equipment and supplies transported py 
air across enemy-controlled waters or to 
troops surrounded by enemy forces. 
the demands on the air lines for the transportation of 
war material and production equipment have growp 
rapidly since Pearl Harbor, and the nature of the 
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In this country 


traffic in many cases has been such as to confront theo prok 
operators with knotty problems. ortati 

The rapid growth in the volume of air cargo naty-{Rount 
rally drew the attention of operators and of the aiy-gn Dece 


Requirements in Air-Cargo Carriers 


pr icencins of converted airliners 

as cargo carriers were enumerated 
and modifications for future equipment 
were suggested in a paper by Charles 
Froesch, chief engineer, Eastern Air- 
lines, Inc., on the basis of that concern’s 
experience in cargo-carrying opera- 
tions. 

The conventional landing gear makes 
it difficult to load heavy items of cargo, 
because of the floor gradient, and this 
dfficulty is aggravated by the lack of 
anchoring points for hoists with which 
to handle heavy items. Standard pas- 
senger-cabin floors are too weak to 
withstand the heavy loads and rough 
usage. This can be remedied by either 
sirengthening the existing floor stzuc- 


ture or by covering it with an addi- 
tiona! floor, preferably of plywood 
sheathing. Cargo now being offered 


ranges from very small parcels to auto- 
motive units measuring substantially 13 
by 6.5 by 4.5 ft and weighing 2500 Ib. 
An additional door, located directly op- 
posite the one now provided is desirable, 
in that it would permit simultaneous 
loading and unloading through both 
doors, and thus save time on the ground. 

When the cargo has been placed in 
the proper location in the plane, there 
are no means of anchoring the tie-down 
cables, ropes, or other devices used. 
Each type of cargo presents a tie-down 
problem of its own. Some planes have 
ring tie-down fasteners secured to the 
floor frame; others have side rails, 
while still others have a combination of 
both. Nets also are used, but they must 
be replaced frequently. As a rule, no 
provisions are made for a cargo-han- 
dler station. There is a lack of simple 
and concise instructions to the loading 
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craft industry to the possibilities which this field may 
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offer in the postwar period, when, in all probability, and 

the country will possess a large number of planes offi the 

What appears to be the most suitabk pw 

plane for cargo carrying is a high-wing pe 

personnel as to how to distribute the bi-motor with tricycle landing gear. For on : 
cargo within the prescribed balance lim- larger capacities and longe Tang oe 
its. Often it is difficult to place heavy however, a four-motor low-wing desig - te 
items in the cabin and maintair the May prove superior. The bi-motor cor- ” ay 
center of gravity in such a position struction is advantageous lx cause of eee 
that the longitudinal stability and the its simplicity and low cost. The high- “Abou 


take-off and landing characteristics will 
not be impaired. Door-sill heights above 
ground are different in some planes, 
which necessitates either lifting ov low- 
ering the cargo when loading from a 
motor-truck platform of standard 
height. There is a difference of 6 ft 2 
in. between the door-sill heights of some 
planes. This compels the use of such 
makeshift loading devices as ramps. 
The usual cross section of the fuselage, 
either circular or oval, does not permit 
of maximum space utilization. 
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Horizontal for 2 


normal Cruising 
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wing construction permits lower door 
height and easier loading; besides, it seo 
provides sufficient wing clearance t — 
permit free movement of ground ve y one 
hicles without danger of hitting th 
wing. The tricycle landing gear permits 
of a level loading floor. 

Mr. Froesch made the following ree: 
ommendations regarding cargo space: 
The compartment should have a square 
or rectangular cross section for maxi 
mum space utilization. The minimu 
unobstructed height should be 78 in. t@ 
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Cargo plane cockpit incor- 
porating a cargo-handler sta- 
tion. 
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| pygereat carrying power, and manufac- 
ag of ying facilities to produce more at a 
intrapid rate. It was, therefore, a happy 
on of dea of the Chicago Section of the So- 
rowngiety of Automotive Engineers to or- 
° theganize a meeting devoted exclusively 
t theo problems connected with the trans- 
ortation of air cargo. A running ac- 
naty-qeount of this meeting, which was held OE A cargo plane of the future as en- 
» gir-gn December, appeared in AUTOMOTIVE ; visioned by Charles Froesch, East- 
 mavqiND AVIATION INDUSTRIES of January ern Airlines chief engineer. 


yility . and following are abstracts of some 


es offi the papers presented. 

itebh ermit walking erect. There should be 
sealed large loading door on the left side, 
- For bid a smaller door for the crew at the 
anges, ront on the same side. Doors should 
Tesi’ Of Such design as not to interfere 
Y cone eriously with loading and unloading, 
ae nd flush-mounted sliding doors seem 
high. meet the requirements best. 

» doo About 90 per cent of express ship- 
tos i rents: are made in corrugated boxes 
nee t eighing no more than can be carried 
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include items weighing as much as 4000 
lb. It does not seem logical to increase 
the empty weight of all cargo planes 
sufficiently to safely carry this type of 
cargo, and the solution of the problem 
may be found in building a few cargo 
planes specially for this service. 
Railroad freight has an average den- 
sity of 32 lb per cu ft; rail express, 
about 9 lb. Improvements in packaging 
might permit of reducing the express 
fare about 20 per cent, which would 
give an average den- 
sity for air express 
shipments of 9.5 lb per 
cu ft. Allowing for un- 
usable space and space 
near the loading door, 




















which has to be kept clear at all times, 
a density of 8 to 9 lb per cu ft may be 
figured with when determining the re- 
quired size of the cargo compartment. 

In the cockpit, space should be pro- 
vided for a cargo-handler station (see 
drawing). The cargo-handler’s duties 
would be to keep track of all cargo 
items, to check and prepare a cargo 
manifest, to check the destination of 
cargo, to supervise loading and unload- 
ing, to check the center-of-gravity loca- 
tion of the cargo for balance, and to 
attend to any other “in-flight” duties. 
A small cargo compartment readily ac- 
cessible from the cockpit should be pro- 
vided for valuables, which should be: 
the responsibility of the cargo handler.. 


Holddown Equipment for Aircraft Cargo 


een equip- 
ment for cargo 
in airplanes was the 
subject of a paper 
by Col. E. S. Evans, 
president of Evans 
Products Co. By way 
of illustrating the 
present importance: 
‘ of air cargo in mili- 
tary operations, Col. 
Evans said the ma- 
jor part of the 
freight sent to such 
out - of - the - way 
places as Iceland and 
Alaska is moved by 
air, and larger quan- 
tities of freight are 
now being trans- 
ported by air from 
India to China than 
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were formerly carried over the Burma 
toad by 4550 trucks. 

Holddown equipment used in a box 
car weighs as much as 9000 lb. In a 
plane carrying almost as large a load, 
the equipment weighs less than 360 Ib, 
and in the planes carrying freight to 
Alaska the loading material used to 
fasten down the whole cargo weighs 
only 100 lb. To combine lightness with 
strength, materials must be used in the 
holddown devices which will not stretch 
permanently under the most severe im- 
pact to which they may be subjected. 
In a cargo carrier a violent downdraft 
may lift the entire cargo so it will exert 
an upward pressure of as much as 2.4 
times its own weight. If the cargo is 
not held securely and the plane wobbles, 
the center of gravity may be so shifted 
that the plane will crash. 

The two photographs reproduced 
herewith illustrate the methods intro- 
duced by Evans Products in the loading 
of airplane cargos. Most of these de- 
vices were designed for use in converted 
planes, and therefore are more or less 
makeshifts, as compared with what the 
final holddown or loading device will be. 

One photo shows the interior view 
of a C-47 which was converted for 
cargo carrying. Here two forms of air- 
cargo holddown are represented, one in- 
volving rope, locks and hooks, and rope 
tighteners; the other, tubes with hooks 
in one end and twin wooden cross mem- 
bers which can be tightened down on 
the tubes to act as a transverse bar to 
any vertical movement. The action of 
the jack or “Persuader” is such that 
about 1700 lb pressure can be exerted 


on top of the load for each cross mem- 
ber. 

The second photograph shows the in- 
terior of a cargo ship in which the load- 
ing materials have been built in. This 
device consists of perforated tubing, 
two tubes running longitudinally at the 
top of the plane, and two at the Lot- 
tom. To these tubes are fastened ad- 


justable members which stand vertically 


and to which can be fastened cross 
members. The cross members can be 
pressed down on the cargo, exerting 
sufficient pressure to prevent any move- 
ment thereof, and can then be locked 
in position. 


Gliders as Cargo Carriers 


HE USE of gliders hauled by “tugs” 

in air-cargo transportation was dis- 
cussed by Richard C. du Pont, president 
of All-American Aviation, Inc. He 
pointed out that what air transport has 
to offer the traveling and shipping pub- 
lic is speed, and that modern aircraft 
cannot be operated profitably over 
routes requiring many stops, because 
the time lost on the ground neutralizes 
the time gained while in the air. As a 
consequence, the domestic air transpor- 
tation service emerged largely as a 
high-speed, “through” service between 
the large centers of the country. 

During the past few years much has 
been heard of pick-up or feeder lines, 
but little was done in this connection 
until Congress authorized the Air-Mail 
Pick-Up routes. The success of these 
routes revived interest in the short-haul 
lines. The Air Pick-Up system, which 
is conducted by All American Aviation, 
Ine., now operates in Pennsylvania, 
West Virginia, Kentucky, Ohio, New 
York and Delaware. Covering com- 
munities which range in population 
from 500 to 120,000 and which are an 
average distance of 18 miles apart, it 
constitutes a short-haul operation that 
a short time ago few in the airline in- 
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dustry visualized or thought could ever 
be practical or economical. The eauip- 
ment now in service is designed to pick 
up a dead-weight load of 50 lb. How- 
ever, in tests it has successfully picked 
up 125 lb, and in daily operation it has 
picked up loads of from 60 to 100 lb 
without trouble. 

Mr. du Pont said he made reference 
to the air-mail pick up because it was 
# short-haul service, and in his opinion 
the short-haul field offers the greatest 
cpportunity for commercial glider cper- 
ations. To build up a business in the 
transportation of freight by air it is 
necessary to reduce ton-mile costs dras- 
tically. As a means to reducing oper- 
ating costs, the glider has attracted 
attention, and interest in it has been 
heightened by its successful use in 
transporting troops and war supplics. 

At Crete, and in North Africa. the 
Germans used two types of gliders, one 
capable of carrying 23 fully-equipped 
troops and two pilots, or a freight load 
of 5300 lb; the other, a craft cavable 
of carrying 10 troops and one pilot, or 
a freight load of 2800 lb. The freight 
capacity of the large glider is almost 
equivalent to that of a DC-3. These 
gliders were towed by a Junkers 52, a 


Pick-up plane at moment of contact with glider tow-line, 
Glider in background awaiting pick-up. 
















three-engined plane and general-pur 
pose transport and glider tug which cai 
carry a freight load of 4200 Ib for; 
distance of 650 miles and has a cruising 
speed of 146 mph. It would seem logica 
that if the capacity of the airplang 
could be multiplied in transporting 
troops and military supplies by simp 
hitching on a glider, the same thin 
would be feasible also in commercia 
operations. 

Mr. du Pont said that important ad 
vantages are gained when gliders ar 
combined with the Air Pick-Up. Hg 
discussed a hypothetical glider carg 
operation over a 400-mile route wit 
three intermediate stops, to be operate 
with a DC-3 plane as a tug. Applyin 
the average ratio of schedule speed t 
cruising speed—65.56 per cent—thi 
would give a schedule speed for the ait 
plane flying alone over the whol 
course, of 118 mph. 

If gliders are to be used, a formaitio 
of three would be hitched to the tug 
one for each intermediate  stovpin 
point. The combined capacity of th 
gliders would be equal to the payi0a 
of the airplane. “Through” cargo woul 
be stowed in the tug. It may be % 
sumed that the gliders would redu 
the speed of the tug by about 25 pe 
cent, or to 1385 mph. Making the fligh 
without landing and dropping a slid 
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off at each intermediate station, Econc 
schedule speed of at least 120 mph coulgy ¥are 
he obtained. This makes no allowany airlin 
for the reduced drag due to cliders I dicate 
dropping one at each station. [fa Jang gre | 
ing were made at each int srmodiallg Mes s 
point to exchange gliders, th schedu ss P 
speed for the whole course would 4 rene 
reduced to about 105 mph. a in 

On present Air Pick-Up routes } por ¢ 
scheduled speed is 89 per cent of tHe het 
cruising speed of the aircraf:. Apt! | a 
ing this ratio to the cruising spect | on 
a DC-3 with gliders hitched ¢» it, whi 2 
has been estimated at 135 mpl, a sch R 7 
ule speed of 120 mph would be yy 
tained over the hypothetical rote’ Wt 
straight pick-up operaticns. Ts I ws 
would be 15 mph faster than ‘he pice j ek 
tow-operation previously des: ibed any Carge 
AUTOMOTIVE and AviATION | \pustRl Mar 





Ba) mph faster than the average schedule 








speed now’ maintained by DC-3s over a 
oute of | iis sort. 

The op:nion has been expressed that 
lider O} ration will never be practical 
commercially because of problems con- 
nected vith take-off, rough weather, 
blind flying, and similar difficulties. Mr. 

7 ju Pont «aid he disagreed entirely with 
P this poin' of view. Problems relative to 
take-off already have been practically 
diminated by the adaptation of the Air 
Pick-Up system to launch gliders. The 
wa Cermans jiave used rockets for this pur- 
=f pose. Ri ugh air operations have been 
made practical by the use of special tow 
lines and special shock-absorbing equip- 
ment. Problems involved in blind flying 
are beine worked on and have already 
been practically eliminated through spe- 
cial blind flight instruments. 
hed Materials for 
ich cal ‘ “ 
Paes ISCUSSING the subject of Structural 
valeial Materials for the Cargo Plane, 
Seale H. D. Hoekstra of the Civil Aeronaut ies 
rplan Administration reached the conclusions 
sented that aluminum alloy structures proba- 
simpl bly will continue to lead, because of the 
thing high strength-to-weight ratio of the 
royeiagg Material and the vast accumulation of 
“know-how” in respect to both manu- 
sil facturing and maintenance; that stain- 
rs ary °ss steel, however, is a definite contend- 
>. He particularly under operating condi- 
cars (ons involving exposure to severe 
1m corrosive effects, and also in large air- 
erate Aft where the high allowable stresses 
plying the material and the simplicity of 
al ,@ spot-welding techniques reduce the bulk 
th of members and attaching fittings, and 
a a where provisions must be made against 
whol ite hazards, as in the case of structu- 
ral members in the vicinity of the pow- 
natiog “Plant; that magnesium alloys appear 
e tude (© have considerable promise, assuming 
ovpingg at the problems of corrosion and 
of th “orkability can be properly solved; and 
ayioa 
woul 
he as 
reduc 
25 pe 
» fligh V. SHEEHAN of Lockheed Air- 
erlide ® craft Corporation discussed The 
tion, § Econom of Postwar Carriage of Air 
1 coull Cargo. | seems that an inquiry among 
wane aitline o> crators recently conducted in- 
evs dicated ‘hat 83 per cent of the opera- 
, Jand@ tors bel’ ve that cargo-carrying facili- 
edia™ ties shov 1 be considered in the design 
hed) Of pass .ger-airplanes for domestic- 
uld 9 trunk - and primary - connecting 
operatic in the postwar period. The 
es ti} author’s “rm, however, believes that in 
of ti) Order to \:tain the greatest efficiency— 
Alyy the lowe: ton-mile cost—it will be nee- 
eed G9 SSary ‘r to develop a plane for 
whit C8rgo-c ing exclusively. Operators, 
sched) 't Appear. feel that immediately after 
mailfe “Re wa here will not be sufficient 
aie img Cargo lable to warrant the pur- 
Thee Chase ; pecial cargo-carrying ships. 
ylideim Lockhe studies indicate that the 
d at CArZO-cx: ying field will have four di- 
striit) March 1943 
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Cargo Planes 


wood construction probably will con- 
tinue to be of somewhat lower rank, 
particularly in large cargo aircraft, un- 
less smart engineering and outstanding 
new developments in fabrication proc- 
esses and protection lead to advances 
not now predictable. 

Reproduced from Mr. Hoekstra’s pa- 
per is the graph showing the relation 
between the density and the modulus of 
elasticity and that between the density 
and the design ultimate stress for the 
various materials used in aircraft con- 
struction. It will be seen that both the 
modulus and the ultimate stress go up 
in direct proportion to the density, so 
that one material has very little advan- 
tage over the others. Only the plot for 
beryllium lies far from the line repre- 
senting the average of the other mate- 
rials. Beryllium compares with mag- 
nesium in density and with steel in 
strength, and it is a pity that it is so 
rare and so expensive. 


The Economies of Air Cargo 


visions—transoceanic, transcontinental, 
primary feeder, and secondary feeder. 
Airplane requirements for cargo-carry- 
ing in the domestic field were investi- 
gated in detail. Using cost per ton-mile 
as a criterion, the investigation covered 
the most desirable size of planes, num- 


Airplane Design for 


IRPLANE design for cargo transpor- 

tation was the subject of a paper 
by Carlos Wood of Douglas Aircraft Co. 
He discussed the transportation of car- 
go for both military and commercial 
purposes. In military operations there 
is not much choice with respect to cargo 
destination. Combat conditions bring a 
whole set of new problems. It will un- 
doubtedly be necessary to provide pro- 











DENSITY - POUNOS PER CUBIC INCH 


ber of engines, payload, range and 
speed. It was pointed out in this con- 
nection that the types of cargo-carry- 
ing planes considered could be licensed 
for passenger transportation in accord- 
ance with present Civil Air Regula- 
tions. The investigation thus related to 
planes which would carry both passen- 
gers and cargo. Operating costs were 
computed with the aid of a set of cost- 
estimating formulas originally devel- 
oped for estimating the operating costs 
of passenger-carrying planes, but modi- 
fied for application to cargo-carriers. 
Ten different designs with either two or 
four engines, developing a total horse 
power ranging from 2200 to 8000, hav- 
ing cruising speeds ranging from 176 
to 219 mph, ranging in take-off gross 
weight from 26,500 to 100,000 lb, and in 
maximum payload for a _ 1000-mile 
range from 5900 to 30,350 lb. The low- 
est operating expense per ton-mile was 
obtained for the largest ship, a four- 
engined plane of 8000 maximum normal 
horse power, a cruising speed of 219 
mph, a cockpit crew of three, a take-off 
gross weight of 100,000 lb, a landing 
gross weight of 92,600 lb, a wing span 
of 13814 ft, a wing area of 2400 sq ft, 
and a payload of 30,350 lb. On the basis 
of a 1000-mile range (50 per cent nor- 
mal power, no fuel reserve) the total 
operating expense figures out to 10.12 
cents per ton-mile. The same plane will 
carry a payload of 31,950 lb for a 500- 
mile operating range, and the total ¢ost 
per ton-mile then figures out to 9.61 
cents. 


Cargo Transportation 


tective means to cargo planes operating 
in or near the zone of military opera- 
tions. For tactical reasons glider tugs 
may be required, with all of the struc- 
tural and cooling troubles that result. 
Some types of glider planes for tactical 
use will have to be built with much of 
the design subordinated to the possibil- 
ity of extremely rapid unloading under 
fire. (Turn to next page, please) 
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To judge by present trends in both 
military and commercial cargo carry- 
ing, the following are some of the likely 
developments of the near future: 

1. Operation at higher altitude is ap- 
parently on its way. Thus we may ex- 
pect circular section fuselages. 

2. The cargo compartment will have 
a flat floor and will be of the general 


dimensions of a freight car. 

3. The use of airplanes for mixed 
cargo and passenger loads will call for 
a re-examination of airplane arrange- 
ment. 

4. Every attempt will be made to 
reduce the distance from the ground to 
the cargo compartment. This may call 
for some rather freakish designs. 


Pre-War Express by Air 


RE-WAR air express traffic was 

- largely in articles or goods used in 
the process of production, rather than 
in ordinary consumer goods, said C. G. 
Peterson, chief engineer of Railway Ex- 
press Agency, Inc. In pre-war days, 
machinery, hardware and the heavy in- 
dustries rated highest in the actual 
number of shipments and in the per- 
centages of total weight and charges. 
These shipments by no means were all 
repair or emergency parts, and the bulk 
probably were shortages required in 
production. The regularity with which 
the heavy industries furnish the most 
profitable shipments for air express 
seems to warrant the expectation that 





they will be an equally-important fac- 
tor in air shipments in the postwar pe- 
riod. These industries now operate 24 
hr. per day, many of them seven days 
a week; they ship both day and night, 
and demand immediate delivery. 

Printed matter, including both news- 
papers and periodicals, constituted the 
next most profitable commodity. Elec- 
trotypes, matrices and plates come un- 
der the same general classification as 
printed matter, but they are shipped 
not as consumer goods, but as equip- 
ment used in the printing industry. 
They moved nation-wide, both day and 
night, and immediate delivery is re- 
quired. 


PRODUCTION LINES 


Tank Engines 

The Ordnance department U. S. 
Army is rapidly approaching its goal 
of a standardized engine for medium 
tanks. The leaders of the Ordnance or- 
ganization have explained most care- 
fully why it is that standardization has 
not been feasible up to the present time. 
Although the engineering profession 
appreciates the situation thoroughly, it 
has been necessary to make the facts 
known to the general public—to the 
man on the street. Up to now, the most 
important thing has been to build a 
great volume of tanks so as to have 
fighting equipment for our invasion 
forces. Very soon it will be possible to 
establish one basic engine—and go into 
mass production on it. We await that 
day with anticipation. 


Production vs Spares 


Now that the first flush of mass pro- 
duction of the materiel of war has been 
achieved, the armed forces find that the 
emphasis on production has obscured 
the necessity for service tools and for 
spares—replacement parts. Consequent- 
ly, the push in many places is for 
spares and tools. Producers of vital 
automotive-built equipment have been 
asked to step up production of spares 
concurrently with the drive on complete 
units. This is a most important activity 
today since even a minor failure in ser- 
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vice or due to battle damage can knock 
out a tank or a boat or a truck. 


With Glass 


In recent weeks, we note that glass is 
being tested as a means of replacing 
critical materials such as tool steel and 
rubber. In one instance, it has been re- 
ported that plug and ring gages have 
been made of glass and have shown 
remarkable promise. This project is 
still experimental. In another instance, 
glass is being considered for the mak- 
ing of a water pump impeller. If it 
works, it will eliminate the use of crude 
rubber or synthetic rubber. Both proj- 
ects are worthy of consideration and 
wider exploitation. 


Quality Control 


Under the spur of the war emergency 
a fresh approach is being made to the 
standardization of cylindrical fits in 
mass production manufacture. This 
project will be allied with a considera- 
tion of standards for gages and gage 
wear. Accordingly attention again is 
focussed upon the earlier work of the 
ASA on standards for cylindrical fits 
which, presumably, will be brought in 
line with current developments in metal 
cutting and with the specific needs of 
the war program. For best results, the 
project in question needs must be co- 
ordinated with the requirements of the 
major producers in the automotive in- 





Store merchandise probab!y hag ; 
ceived more intensive sales e:‘fort tha 
any other commodity movin by air 
and as a result, while in 1:34 theg 
shipments accounted for only 3 1/3 pel 
cent of the total, in 1941 they had jy 
creased to 13 1/3 per cent. Motion Die 
ture films, most news reels, moved reg 
ularly by air. Cut flowers, valuable 
jewelry, optical and photogra»hiec goo4 
figured prominently in the air expreg 
business. News photos and drugs dij 
not constitute as large a part of aj 
cargo as they did in earlier yeays 
Transcription records showe:! a rapij 
growth and personal baggsge maip 
tained a high average weigh’ and rey. 
enue per shipment. Very little food hast | 
moved by air for actual sales purposes, 
The majority of such shipments have 
been for publicity purposes, or as san.- 
ples or gifts. However, samples of 
food, together with raw samples of 
wool, cotton, nuts, coffee, silk, oil and 
other commodities, formed a very in. 
portant part of air cargo. I requently 
many are shipped at one time and like 
cut flowers, they move counter to the 
fiow of manufactured goods. 
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dustry. To this end, an industry-wide when 
committee is in the process of organiza-§ with 
tion. If those interested in quality con- cially 
trol will get in touch with your edito™ | * 
we shall be glad indeed to provide the wher 
contact for membership in this groupf Th 
Incidentally, the formation of an inf sulph 
dustry group at this time should hav 59 | 
a salutory effect upon the course to 6! 
quality control in the future—after th ‘° ” 
war. by tl 
satis 

Milling with H-S-S sligh 
Important contribution to the art of the | 
metal cutting is a little booklet recentl] ing | 
issued by Cincinnati Milling Machine time 
Co., entitled “Milling with High Spee in 
Steel.” It covers such things as—cut) “"® 
ter design, helix angle, tooth fom ditio 
and spacing, mounting of cutters al tem; 


work, cutting fluids, speeds and feeds |p 
etc. We recommend it for your book: 
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An interesting project under 
Micromatic Hone is the educ 
users of the well-known and 
Hydrohoners, in the proper < 
use of this equipment. It desc: 
electrical installation, hydrauli: 
coolant system, how to set up t« 
to set up table and work recip 
etc. It’s intended only for user 
drohoners. We commend it as 2 
contribution to the war effort.- 
Mai 
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By Paul M. Craig 


Aluminum Co, of America 


CID baths are often used to remove the flux from 
the surfaces of autogeneous welded aiuminum 
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because of the difficulties encountered 
oying mechanical methods, such as scrubbing 


rts 


‘| wool, scratch brushing, ete. This is espe- 


ie of fuel or oil tanks, and similar items 
rtions of the inside are inaccessible. 


‘olution commonly used for this purpose is 


acid in concentrations ranging from 50 to 
is per liter and heated to temperatures up 
Immersion in this acid solution, followed 


ugh rinsing in cold or hot water, is quite 


ry for removing the flux. However, the 
ack of the acid on the metal, especially at 
r temperatures, is often non-uniform, result- 
dirty, streaked appearance. The immersion 
lired is also an undesirable feature since it 
om 15 to 45 minutes, depending on the con- 
the metal surface and the concentration and 
ire of the acid solution. 
effort to eliminate these difficulties the pos- 
of using baths containing nitric acid and 
ic acid for removing flux were investigated. 
lt of this investigation, it was found that a 
ining 100 grams of nitric acid and 2.5 grams 
‘uorie acid per liter, and operated at room 
re, dissolved the flux completely in 10 
1d at the same time produced a clean, uni- 
hed surface, free from stains or discolora- 
might make further cleaning necessary. 
ig is a description of the procedures used, 
required, methods of control and the pre- 
necessary when using the nitric acid plus 
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—_, temoving 
= Welding 
—@ Flux 


from Aluminum 
Alloy Parts 


hydrofluoric acid bath for flux removal and cleaning 
of welded aluminum items. 


Procedure 


In order to obtain the most satisfactory results 
with this method for removing flux, three separate 
baths should be used. They are: 

1. Nitric acid-hydrofluoric acid flux removal and 
etching bath. 

2. Cold water rinse. 

3. Hot water rinse. 

The majority of the fiux is removed by directing a 
stream of water from a hose against the welded area, 
followed, in some cases, by light scouring with steel 
wool or scrubbing with a fiber brush. The articles 
are then wiped with a suitable solvent in order to 
remove any markings from wax pencils, traces of oil 
and grease or any matter which might prevent wetting 
by the acid bath and thus prevent uniform attack 
of the metal. After these foreign substances have 
been removed, the articles are immersed in the acid 
bath for a period of time ranging from 10 to 15 
minutes, depending upon the degree of etching desired. 
Particular care should be taken at this stage in order 
to prevent the formation of gas pockets. In event 
the construction of the part is such that not all of 
the gas evolved can escape, its position in the acid 
bath should be changed occasionally in order to mini- 
mize the effect of the formation of such pockets. 

Upon removal from the acid bath sufficient time 
should be allowed for complete draining, after which 
the acid should be washed off by immersion in the cold 
water rinse. Rocking the article or changing its posi- 
tion in the rinse tank is desirable since it sets up 
small currents which aid in washing the acid from 
the surface of the metal. 

Following the cold water rinse the part should 
again be drained thoroughly and then immersed in 

(Turn to page 53, please) 
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(Above) A form-cutting tool formerly 
was ground in the tool shop of Packard 
Motor Car Co. by clamping the tool to 
the bed of the grinder in the horizontal 
position and feeding a small grinding 
wheel vertically toward it. Owing to the 
slow feed, the edge of the cutting tool 
was burned when backing up the grinder, 
and three operations were required per 
blade, owing to the small wheel diameter. 
Following suggestion of Walter R. Kmie- 
cik, the cutter now is held in a simple 
holding fixture in the vertical position on 
the bed of the grinder, which has a much 
faster feed. Thus burning of the tool is 
prevented and, owing to the larger wheel 
diameter, only a single operation is re- 
quired per blade. It is said to effect a 
saving of about 70 per cent in tool grind- 
ing time, plus increasing the life of the 
tool by 50 per cent each time it is ground. 
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(Below) A cylinder open at one end only. former) 
was bored cut in a Poiter & Johnson turret ‘athe ij) 
a four-bladed cutter, the blades being set 90 «eg, apan 
with flutes between them for the clearance: of tum 
ings. However, the turnings often clogged ahead oj 
the cutters, and the machine had to be stopped jo 
their removal. As one man was operating ‘three ma 
chines and could not constantly watch all three, this 
often resulted in damage to the machines. The cy 
ting blades also required frequent sharpening, as i 
was difficult to maintain a constant flow of coolant on 
them. The new tool holder with a single blade at the 
bottom, shown in the sketch, overcame these difficul. 
ties. Coolant flows through the holder and onto the 
cutting surface from a point just above tie cutting 
blade. With the cylinder revolving, the cutting edge 
is constantly immersed in coolant. There is no diff. 
culty with the clearance of cuttings. The production 
was increased from 7 to 21 pieces per shift by this 
improved cutter, which is due to Loomis !. Walden 

of the Packard Motor Car Co. 
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(Left) A tool that will facilitate the insertion cad sea) 
ing of bushings and strainers in aircraft fuel teks has) 
been devised by Marvin Crawford of the Bell fircra/! 
Corp. It consists of a combination wrench w sich Tt 
ceives the bushing and strainer, and it embodic + mea" 
for locating the strainer threads in the bushing so thal 
the bushing may be worked into the tank re »ptacle 
Then, by unlocking the threads, the bushing and strain 
may be properly seated in the tank receptacle. ‘his tool 
is said to speed production and to avoid difficu: ies dé 

to crossed threads. 
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(Above) When removing dents around rivet holes in airplane skins with a fiber mallet, it has been 
customary to place a steel scale over the stringer to back up the skin metal. If the dent area was 
larger than the width of the scale, the skin often stretched under the blows of the mallet. John 
A, Wilson of the Curtiss-Wright Corp. devised the tool shown herewith, which is of tapered width 


BK 


and can be used for dents of up to about 13% in. diameter, providing in each case a flattening sur- 
face of the proper width. This tool, which is made of stainless-steel scrap, has been in use in the 
Control-Surfaces Department of the Curtiss-Wrigh? St. Leuis plant for some time and is said to have 


proven entirely satisfactory. 





(Above) A simple but unique mechanism which is a combination 
broaching tool and burnisher used to complete the hole roughed out in 
Oilite bushings has been developed at the Douglas aircraft plant. The 
tool is attached to the standard shop hand press with lever action. It 
consists of a bar, guide and bushing holder, the bar having a cross 
section similar to that of the hole to be formed. Provided on the sur- 
face of the bar are a series of cutting edges each of which lies in a 
plane at right angles to the axis. The broach is fed through the bush- 
ing and, since the cutting edges are progressively higher, each succeed- 
ing tooth removes an additional amount of metal. A slightly greater 
diameter, semi-round in shape and a part of the bar is then forced 
through to burnish the hole just broached. All is done now in one 
simple operation and 60 per cent of the time is saved over the old 
method which took two distinct setups and double handling of the 
press. Ninety per cent of the bushing work in aircraft production can 
be done with this type broach and burnish tool. 





(Below) Although the basic prin- 
ciple of wiring boards is not new, 
this setup at the Vega aircraft plant 
incorporates a number of improve- 
ments that speeds up the assembling 
of electrical wiring harnesses for 
Flying Fortresses. These boards are 
designed to permit the simultane- 
ous assembly of several harnesses, 
which results in a better labor load 
distribution and maximum utiliza- 
tion of the assembly board and 
space. Another feature is that the 
boards are placed nearly vertical 
with a consequent saving in floor 
space and greater convenience of 
wiring. Prior to assembly, wires are 
continuously coded by running 
them through a Vega-designed 
printing roller. The wiring boards 
also can be used as test boards for 
checking the continuity and resist- 
ance of the circuit. 



















































Fig. 1—Combination shear and form die. 
Die and scrap at left. Completed part 
and unformed, uncut blank at right. 


Fig. 2—Set of dies used for forming, sizing, and 

trimming inner skin of door assembly. At the 

left is the forming die. In the center is the shear 
die, and at right is the completed part. 


Some Recent Developments 


By P. L. Smith 
and V. L. Brooks 


Methods Analysis Engineers, 
Douglas Aircraft Co., Inc 


has adjusted its methods and its thinking to the 
all-metal airplane. The transition from meth- 
ods suitable for wood and fabric construction to newer 
methods for sheet metal fabrication was severe and 
was accomplished by improvising and by wholesale 
borrowing. 

The borrowed processes, such as power brake form- 
ing and punch press die shearing and forming have 
been used by the aircraft industry in ways that are 
in the main conventional. They belong to the folk-lore 
of all industries in which sheet metal fabrication plays 
a prominent part. 

The processes improvised or originated by the air- 
craft industry represent steps in the progressive solu- 
tion of problems that belong specifically to aircraft. 
They include the Guerin Process for forming sheet 
metal parts by means of a single die and a contained 
rubber pad, the router process for blanking small quan- 





Bi: the past ten years the aircraft industry 


A—Steel punch cut 
to outline of blank. 
Note piercing hole. 


B—Female die cut from Kirksite. Cut is 
made at a bevel and inside of scribed line. 





















































tities of parts with speed and precision, and the drop 
hammers which are used to form small numbers of 
parts to complicated shapes or contours. 

These processes are well represented in the technical 
literature of the past five years and for that reason a 
general understanding of their application to fabrica- 
tion problems in aircraft may be assumed. But many 
ot the refinements which they have undergone in recent 
months have not yet been made available to other in- 
dustries. A few of these refinements are discussed 
here. 

Several significant refinements concern the Guerin 
Process. The manufacturing efficiency of the process 
has been greatly increased by the provision of more 
than one table for each press unit. The change permits 
the forming of one table of parts while another is be- 
ing loaded or unloaded. Presses have been equipped 
with as many as six tables, and units so equipped have 
been used to form 18,000 parts in an 8-hour period. 

Further economies in the Guerin Process have been 
realized through the use of combination shear and 
form dies. These dies have for the most part been 


made from Kirksite, which is a zine-aluminum alloy. 


Fig. 4—Below on this and the facing page is shown 
the pierce-blank template die developed at [ ouglas 
Aircraft Co. 


C€—Male die _ broaches 
female producing a zero 
clearance die. 


SCRIBED LINE 
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Fig. 3—Staged dies for progressive 


yy and 
drop hammer forming of an air duct. 


lt the 
shear 


tun Sheet Metal Fabrication 


4s shown in Fig. 1, sheet material cut to approximate These dies originally were made from masonite, a 
size is placed on the die. The press rubber forms the pressed wood compound which is purchased in slabs 
sheet to the die and causes it to be sheared along the and fabricated by means of wood working tools to the 
rica! QStearing edge. In many cases the forming required desired die shapes. Recently, however, investigations 
on a @cannot be accomplished on a single die. For such parts have been made into the use of plastics and it seems 
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icq. 4 Shear and form die of the type shown in Fig. 2 may entirely probable that in the future hydro press dies 
any poe used. This die serves only to shear and size the part. will be formed by casting a plastic into a mold. Not 
va Some novel details may be incorporated in sheet only will the manufacture of the dies be simplified, but 
jn. Petal parts by taking full advantage of this shear and more than one die can be made so that several identical 
seq § form process. A one-piece door can be made to incor- parts can be formed with one hit of the press. 

porate a depressed center panel and crimped edge. The Although the drop hammer has been replaced—at 
rin Eimping operation is usually considered difficult to least to a certain degree—by the stretcher. press and 
ess | Perform but by the proper placement of shear plates the draw press, refinements have been made in drop 
ore | the die it is possible to crimp the edge and form hammer die technique which make the drop hammer 
nits & the part in one hit of the press. suitable for forming a great many different parts. The 
be [| Another improvement in Guerin Process technique biggest refinement has been the use of staged dies. It 
ned f concerns the manner in which dies are manufactured. has been found that by employing a number of dies, 
ave each of which progressively forms the material, 

parts can be made more rapidly, with less spoil- 
en age, and less hand work required than with the 
ind older methods using but one die and relying on 
en the skill of the hammer operator plus the use of 
oy. rubber strips, hand mallets, etce., to form the 
part. Fig. 3 shows a set of 4 staged dies used to 

fs pasben enue form an air duct. (Turn to page 53) 
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SUE Een See (Left) D—Completed pierce and blank die (PBT). 
—— BLANK 
SCR AF (Below) E—Cross section of a PBT die set. For 
clarity, dies are shown with a slight clearance. In 
RIVET actual practice the clearance is zero. 
RUBBER STRIP 
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KRetining 


of Used Crankease Oil 


RANKCASE oil is not used up in the same sense 
that fuel is used up, for instance; it is merely 
contaminated with foreign materials, such as 
fuel fractions, dust and metal particles, and coke and 
sludge which are formed by the action of heat on the 
oil. If these contaminants are 
eliminated, the oil is practically 
as good as new, and suitable for 
further use. Certain contami- 
nants can be removed by centri- 
fuging or filtering, while dilu- 
ents such as fuel fractions can 
be removed only by distillation. 

In a paper on Re-refining of 
Aircraft Engine Oils, read at the 
S.A.E. National Fuel and Lubri- 
cants Meeting by Gilbert K. 
Brower of American Airlines, 
Inc., the author divided methods 
of rendering used crankcase oils 
available for further use into reclamation and re-refin- 
ing. He classifies as reclamation any method of 
process which removes only water and solid sub- 
stances (insoluble in petroleum naptha), but not dilu- 
tion or other products of decomposition. This method 
he recommends for oils not subject to decomposition 
and for treating used oils to prolong their useful 
service life. Such methods as centrifuging, mechanical 
filtration, etc., come under this heading. 
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Typical Re-Refining Cost Data 
Refinoil Unit—American 
Airlines’ Process 


eent concentrate........ $0.0555 


Filter Aid (Johns-Manville Hyflo 
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By re-refining he means a process which will r 
store used oils so they ‘have practically the sam 
characteristics as new oils. Such methods should jy 
clude clay contact, vacuum distillation, stean 
ping, ete. 


strip 


American Air Lines, lLic., be 
gan re-refining its used engind 
oil about twelve years ago, wher 
units of several types were ip. 
stalled at Dallas, Newark, Cip- 
cinnati, St. Louis and Chicago 
At present all operations are car- 
ried on in a single unit at Nev 
York, as 90 per cent of all oi 





gallon 


0.0147/gallon 


0.0046/gallon 





sca a ate ube ate 0.0034/gallon 

SE: i 0.0418/gallon changes are made there, afte 

act atamieeee 0.0100/gallon ‘ . , ew , 

— 0.0100/galion approximately 100 hours of oper. 

wepaehels 0.0100/gallon ation. 

prenene $0.1500 ental In his paper Mr. Browe 
described seven different pro. 
cesses for reconditioning oil 


We will confine ourselves here to the last one described, 
Unit G, the American Airlines’ Refinoil unit. Thi 
unit, which is illustrated here, is operated as follows: 

The used oil is mixed with an activated earth in : 
mixing tank A and then drawn by vacuum into an 
electrically-heated still or retort B, where it is raised— 
under controlled vacuum and steam-stripping—to 4 
sufficiently high temperature to strip off dilution, mois- 

(Turn to page 48, please) 








Flow chart of American Airlines 


Refinol machine. 
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PT mosquito boats 
at a dispersal point. 


Inte nal News 

re 
amd 
Lin 


ed— By E. L. Warner, Jr. 





ACKARD-POWERED PT boats, which gained fame 
for carrying General Douglas MacArthur out of 
Corregidor to safety in the southern Philippines, 
> now operating over a wide area extending from 
the Solomons to the Mediterranean and England’s 
oastal waters. Every Packard marine engine that 
Bes into these PT boats carries a 90-day warranty 
from the factory. To insure the terms of this warranty 
as well as to see that the marine engines are properly 
®erviced. Packard has 16 field service representatives 
Ieated at strategic points in various parts of the 
World. 






Jal The ficld service representatives, under the direction 
~ (8 Georys H. Brode, marine division general manager, 
ae given a six-month training course in marine engine 
Manufactire and maintenance at the Packard factory 


q Detr Packard has trained about 25 of these men 
Since the first Packard marine engines were installed 
Mh the P'’ boats early in 1940. Some of them have left 
Packard | become civilian employes of the Navy Dept. 
Some ar sent to foreign ports in England, Hawaii 
aid Ausivalia to help supervise the maintenance of the 
q 8 Others remain in the U. S. to serve as liaison 
en bet 


en Packard and the shipbuilders that make 


rues March 1943 





WY orta-wiae Field Service 
Maintained by Packard 


. for PT Boat Engines 


the PT hulls. Three service experts accompanied the 
first shakedown cruise of a dozen PT boats from New 
York City down the Atlantic Coast to Cuba and return. 

The Packard field service men are trouble shooters 
for the squadrons. The 70-foot craft carry an eight- 
man crew, only two members of which are machinist’s 
mates who care for the two or more engines aboard. 
These men have had a two-month course in marine 
engine operation—a month at the Packard plant and 
another month of training on the boats under operat- 
ing conditions. If any major overhauls have to be 
undertaken, a field service man may be called in to 
supervise the job. 

Every PT boat carries a complement of a few spare 
parts for normal repairs, such as carburetors, magne- 
tos, gaskets and water pumps. At the PT bases encugh 
parts are maintained to provide two base overhauls 
apiece for 50 engines. 

The field service representatives run into some un- 
usual problems. On one craft the cotter pin dropped 
off the throttle while the engine was idling. A runaway 
engine developed and it attained 4000 rpm before a 
sailor could stop it by shutting off the gasoline supply. 
Now the engines are equipped with automatic ignition 
cutoffs that cut the engine if it exceeds the normal 
maximum of 2500 rpm. 

(Turn to page 49, please) 








1—Unique hydraulic testing machine for testin 


2—Use of massive steel core assembly few, 
illustrated here. This type of equipment — 
for the accuracy of the process at Buic’, % " 


3—Another of the basic control operatics 4 . 
“sooting” of cores as they move down the conver 











Buick Aluminum 
Foundry Emboidie; 


Bes 


TARTING from scratch — and withoy 
f previous specialization—the foundry 
management of Buick Motor LDivisjop, 
General Motors Corp., has developed an alu. 
minum foundry operation which is said t 
be one of the finest in this country. Devoted 
exciusively to the production of aircraft ep- 
gine cylinder heads, the Buick foundry has 
been skillfully planned along mass produ. 
tion lines borrowed from motor car prac. 
tice. It embodies novelties in technique and 
equipment that have gone a long way to 
improve quality, reduce rejects, and to raise 
the ceiling of productivity. 

Buick’s foundry experts began the project 
with unbounded confidence backed by many 
years of gray iron foundry experience and 
a long record of successful trouble-shooting 
which were brought to bear on the require. 
ments of aluminum foundry practice. And 
in the process, they were quick to take ad- 
vantage of the cooperation and _ previous 
experience of organizations already in the 
field. The net result is a plant that stands 
apart due to the integration of accumulated 
experience, including the special recom- 
mendations of many equipment suppliers. 

Apart from plant layout, the Buick foun 
dry exemplifies certain basic principle 
which exert a profound influence on the sue: 
cess of the project. Doubtless, the most im- 
portant of these is the fact that the plant 
has been laid out for the production of but 
one type of head. That feature alone ha 
made it possible to create a single-purpos 
mass-production unit of high productivits 
and relatively low unit cost. The gray iro! 
foundry experience led to the _ insistenc 


the soundness of castings. 


sponsible for a record of low rejec's. 


to the assembly station. 
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Practices for Mass Production 


out upon p) cision-built, massive pattern equipment, re- 
dry sulting in perfectly fitting and completely interchange- 
ion, @able cores. This accounts for the beautifully fitted 
alu. Mmold assemblies and the perfection of casting detail, 
| toffparticularly as to the quality of the fins, and excep- 
ted tionally low scrap loss. 

en-f@ Coming to the matter of foundry technique, Buick 
has#has high-lighted four factors responsible for excep- 
luc-Mtional control of quality. These are: 

ra‘ 1. Control of facing sand. 

and 2. Technique of spraying cores. 

‘tom 3. Technique of smoking or sooting of cores. 

aise 4. Control of melting and pouring temperature. 

In many respects, Buick is fortunate to have been 
ject able to draw upon the experience and problems of 
any Bother foundries already in the field. Consider, for ex- 
andample, the matter of sand reclamation. Only a new 
ting foundry could provide in its planning an adequate 
ire-B reclamation system capable of coping with the current 
AniBshortage of silica sand. As will be described tater, 
ad-B Buick boasts a unique system for this purpose, making 
ious possible the recovery of almost 100 per cent of proc- 
theBessed sand. The bulk of this 
indsBsand is used for backing, 
atedB the remainder is “burned” 
omFin special kilns for facing 
s. sand. 
oul'® It is important to note 
iplesf that through the operation 
sucBof the sand reclamation 
im B system, Buick has reduced 
slan'Rits requirements for new 
' buf sand to about two carloads 
hafdaily. Not only does this 
‘posf relieve a critical shortage 
ivitfPof what has become a 
iro scarce commodity, but it 
ten# also has relieved pressure 

on vital transportation fa- 
cilities and has assured the 
uninterripted operation of 
esting the founc'ry under the most 
trying war time conditions. 
Other foundries may well 
val Profit by these results and 
-ounlt by drav ig upon the re- 
is Sources the equipment 
Producers who have cooper- 
ated in this project. 
ig th As 2 commentary on 
wwe 800d Management practice, 
itmay be noted that before 
may March i, 1943 








One of the details contributing to an unusually 
economical recovery of aluminum scrap is this 
operation of cutting off the riser section on this 
Yates American Machine Co. heavy metal satc. 


of Aireraft Engine 
Cylinder Heads 


> 


the layout of the new foundry was “frozen,” a small 
pilot operation was set up in Buick’s gray iron foun- 
dry to sample the effectiveness of special equipment 
and of the techniques that had been adopted. This pilot 
plant proved capable of turning out a volume of cyl- 
inder heads far exceeding the most optimistic esti- 
mates and eventually formed the first unit of the new 
foundry. 

Consider now some of the features of the aluminum 
foundry. The foundry proper houses four self-con- 
tained units for molding and pouring, arranged in 
parallel rows. Each of these units consists of two sep- 
arate molding lines containing molding machines, core- 
blowers, two core-baking ovens, and one drying oven. 
At the end of the line each unit has its own pouring 
station served by a battery of twelve 1000-lb melting 
furnaces. A feature of interest with respect to the 
pouring lines is that Buick has found it desirable to 

pour on stationary tables 
rather than on moving con- 


veyors. 
Immediately after the 
pouring stations is the 


shake-out for each unit. 
Here again are some fea- 
tures that have a bearing 
upon the economy of the 
operation. In the first 
place, Buick uses a special 
Simplicity vibrating grate 
in which the mold is knock- 
ed apart completely. The 
burnt sand does not drop 
through the grate but, in- 
stead, it is swept off into a 
chute at the side, down to 
the sand reclaiming unit. 
Then the entire riser is cut 
off and all excess metal is 
picked off on a bench. This 
procedure prevents metal 
from mixing with the sand, 
simplifies sand handling, 
and provides the maximum 
of metal salvage. 

The castings now move 
down the department to the 
cleaning room where they 
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are chipped on the benches, the fins eroun, 
on special grinding machines, then shy, 
blasted in Pangborn machines. Nex? follo, 
buffing operations, another shot-bls ting j 
a secondary Pangborn machine, win ling 
this sequence with the water test. 

Following this stage the castinys moy 
to the heat treating department where they 
are heat-treated in Lindberg, squ re, pit: 
type furnaces. They are removed !+om th 
furnaces for air-quenching and co. ling by 
forced draft on turntables, then are place 
in another battery of Lindberg pit-typs 
furnaces for the aging treatment In the 
heat treating department, the heads are 
handled in large rack-type fixtures holding 
120 heads at a time. Upon completion of the 
heat treating cycle, the heads are shot. 
blasted again, then subjected to final ip. 
spection, Brinell hardness testing, ete. 

The heads are now ready for shipment, 
They are placed on a conveyor which trans- 
ports them to an automatic carton glueing 
machine for packing and marking. How- 
ever, none of the cartons may be shipped 
until the test bars corresponding to each 
heat have been certified by metallurgical 
laboratory test. 

Thus far we have touched briefly on the 
high-lights of the main foundry section. 
Retracing our steps to the front end of each 
of the molding units, we find a section de- 
voted to sand handling. Here are the sand 
storage and sand mixing units, also the 
sand reclaiming unit, with one such group 
for a bank of two molding units. 

Flanking the molding units, along the 
side walls, are the re-melting stations. It 
may be noted at this point that Buick was 
required to operate a completely selt-con- 
tained foundry, even to the extent of pro 
ducing its own alloy pigs. Virgin metal is 
brought in from the outside but it must be 
suitably alloyed and cast into pigs at the 
foundry. In addition, it is necessary to sal- 
vage by re-melting and refining all of the 
serap, findings, gates and risers resulting 
from the foundry operation. 

The office section of the foundry at the 
extreme front corner of the building ha 
complete facilities for chemical and metal 
lurgical laboratory work. Among these de 
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1—Close-up of one of the Simplicity kv ock-ou' 
stations. The large grid at the side is the openit 


to 


the chute which carries the material to th 
Bartlett-Snow breaker mills in the baser:ent. 


2—One of the rotary tables used for cooiing e 
cylinder head castings after heat treatment ™ 


prior to aging. 


3—Assembly of dry sand cope and drag —_ 
into a finished mold. This is taken off at the righ 


ready for transport to the pouring tab». 


AUTOMOTIVE and AviATION IND: STRIP 





—— 





partme 


cal, me 


pratori 
departt 
Dietert 
many ¢ 
metallt 
dry op! 
Wit! 
the m¢ 
first pl 
molds 
ing of 
with ¢ 
rocker 
sitione 
drag a 
rollove 
with | 
heavy | 
for a 
and r¢ 
blowin 
cooled 
curacy 
Then 
fluoric 
Aft 
ing Ov 
bly be 
using 
alinen 
cham 
the pr 
tions 
two h 
This 
burne 
ity ar 
ation 
into 4 
a pre 
the ¢ 
and | 
semb 
tion 
In 
and } 
are ¢ 
they 
am 


{1_( 
of L 


a 
oil-f 
rota 

in 


Var 





un 
hot- 
low 
y iy 


 U 


lOve 
hey 
pit: 
the 
: by 
ace) 
pe 
the 
are 
ling 
‘the 
hot- 
in- 


ent, 
ans- 
eing 
low- 
ypecl 
pach 


rical 


the 
tion. 
pach 
 de- 
sand 

the 
rouy 


the 
ei 
was 
CON 
pro- 
al is 
st be 
the 
. gal- 
the 
ting 


the 
has 





etal- 
e de-| 


‘ 
k-oul 


ening 
) the 
il. 


4 the 


and 


ction 
right. 





TRIES 


yartme: ts will be found the “wet” chemi- 
cal, me: allographic and sand control lab- 
yratories, an X-ray room, spectographic 
department equipped with a new Arl- 
Dietert large quartz spectrograph, and 
many o' her facilities so essential to precise 
metallu: vical control of an aluminum foun- 
dry operation. 

With this background, we may examine 
the molding process more closely. In the 
first place, the heads are cast in dry sand 
molds ‘without the use of flasks), consist- 
ing of » drag and cope section assembled 
with combustion chamber core and two 
rocker box cores securely and precisely po- 
sitioned in the mold cavity. The cope and 
drag are made up in Osborn semi-automatic 
rollover swingout type molding machines 
with hydraulic draw mechanism, of extra 
heavy construction to provide ample rigidity 
for a precision job. Combustion chamber 
and rocker box cores are produced by core 
blowing. After the cores are baked and 
cooled, they are checked for dimensional ac- 
curacy with metal gages of flush-pin type. 
Then they are blown and sprayed with a 
fluoride solution. 

After going through the drying and cool- 
ing oven, the drag and cope go to an assem- 
bly bench where the cores are set in place, 
using a special fixture to assure accurate 
alinement. The end of the combustion 
chamber core is so designed as to serve as 
the pouring gate. One of the critical opera- 
tions mentioned earlier is the sooting of the 
two halves of the mold before joining them. 
This is done with a swinging acetylene 
burner flame properly adjusted as to qual- 
ity and length of flame. The assembly oper- 
ation is handled in a special fixture built 
into the roller conveyor. This terminates in 
a preumatically controlled table on which 
the drag and cope assemblies are joined 
and locked by an air cylinder. Then the as- 
sembly is rolled over and lowered into posi- 
tion for hoisting onto the pouring table. 

In addition to accurate control of melting 
and pouring temperature, the pouring ladles 
are accurately gaged as to amount of metal 
they ha'd. Before the charge is poured into 
a mol the surface dross is carefully 

(Turn to page 47, please) 


!—Ger ral view showing part of the large battery 
of Lin. erg, square, pit-type furnaces used for heat 


eating and aging of cylinder heads. 











—Pe ctive in sand storage bay, with Link-Belt 
oil-fire. rotary kiln, center left, and the Link-Belt 
rotary vered shell below for drying the sand, This 
inst tion produces the reclaimed facing sand, 
6—Vi in basement gallery—part of large C. O. 
Bor iott & Snow sand reclaiming installation. 
Marcel 1943 
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~~ QUANTITY OF AIR 


Fig. 1—Lower part of the indicator diagram of a 
two-stroke Diesel engine supercharged to 6 atm. abs. 






of the recovery of part of the heat energy in the ey. 
haust by means of a gas turbine. One of these provides 
for the combination of a reciprocating type of com- 
pressor with the engine on the same bedplate, which 
furnishes all of the air necessary for scavenging and 
charging. The exhaust gases are delivered to a gas 
turbine which is in driving connection with the crank- 
shaft. Instead of a reciprocating compressor, « rotary 
blower may be used, driven from the engine crank- 
shaft, and the gas turbine, instead of being placed in 
direct driving connection with the engine crankshaft, 
may then be connected to the blower. 

Sulzer Brothers point out in this connection that 
while the four-stroke engine also may be supercharged 
in a high ratio, the two-stroke always will have the 
advantage with respect to specific output, because with 
it the frequency of power strokes is relatively twice 
as great. 


UPERCHARGING of two-stroke Diesel engines is an 
old practice, and is now common in all such en- 
gines except those with crankcase scavenging. 


But in the past the charging pressure generally has 
been kept quite moderate, usually at between 5 and 8 
psi gage. If higher charging pressures are used, not 


only is an unduly large proportion of the 
engine power required to drive the blower, 
but a considerable proportion of the heat 
energy of the fuel is wasted in the ex- 
haust, the pressure and temperature of 
which increase with the charging pressure. 
A simple solution of this problem would 
seem to be to use a turbo-compressor as a 
supercharger, but, unfortunately, the con- 
ventional turbo-blower is not applicable to 
two-stroke engines, because it does not 
provide for starting. In these engines 
there is no separate induction stroke, and 
the charge must be forced or pumped into 
the engine cylinders by outside means un- 
der all operating conditions. As there is 
no exhaust gas to operate the blower when 
the engine is being started, the turbo- 
blower cannot perform the scavenging and 
charging functions during the starting 
period. 

The problem of increasing the specific 
power of two-stroke Diesel engines has 
been studied by the firm of Sulzer Brothers 
of Winterthur, Switzerland, and its engi- 
neering staff has worked out a number of 
schemes permitting of the use of high 
supercharge ratios with such engines and 
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Fig. 2—Sulzer six-cylinder opposed-piston-type two-strok 
Diesel engine with a one-hour rating of 1560 bhp at 85' 
rpm. 
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The proportion of the horse power available at the 
crankshaft of the Diesel engine which is required to 
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drive the blower increases with the charging pres- 
sure. \Vith a non-supercharged engine, where the 
blower merely furnishes scavenging air, it consumes 
about 6 per cent of the engine horse power. Charging 
at one-and-one-half atmospheres (71% psi supercharge) 
requires about 16 per cent of the engine power for 
the blower; charging at two atmospheres (15 psi 
supercharge) requires about 25 per cent of the power 
for the blower, and if the engine is charged at be- 
tween five and six atmospheres, all of the power gen- 
erated in its cylinders is required to drive the blower. 
But as the charging pressure increases, the power 
available in the exhaust also increases, and the tur- 
bine becomes an important source of power. If all 
of the engine power is used to drive the blower (with 
acharging pressure of 5 to 6 atmospheres) the tur- 
bine is the only source of power for doing external 
work, and there is therefore no need for connecting 
itup to the crankshaft of the engine. The engine then 
serves only as a source of working medium for the gas 
turbine; it becomes a gas generator, and what is 
usually referred to as the exhaust is more properly 
called power gas. 

If an engine, instead of being charged at atmos- 
pheric pressure, is charged at several times that pres- 
sure, it need not be nearly as large to pass air at a 
certain rate and develop a certain power. However, a 
constant excess air ratio cannot be maintained, as it 
would lead to excessive 
heat stresses in continued 


full-load operation. The 
proportion of the maxi- 
mum amount of fuel in- 
jected to the air charge 
will have to be reduced 
when a high supercharge 
ratio is used, and this will 
somewhat reduce the pro- 


portion in which the en- 
gine displacement can be 
decrease] under such con- 
ditions. On the other 
hand, tie smaller engine 
can be o erated at a high- 
ef spec: of revolution, 
Which permits of a fur- 
ther red. otion in displace- 
ment. 

Sizes nd power rela- 
ionship: for an engine 
supercharged to six at- 
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mospheres can be studied by means of the diagrams 
shown in Fig. 1. The quantity of air passed per cycle 
is plotted along the base line, as is also the swept vol- 
ume (or piston displacement) required. For a given 
rate of air flow, if the displacement of a non-super- 
charged engine is made equal to 100, that of an en- 
gine supercharged to two atmospheres is approxi- 
mately 61 and that of the engine supercharged to six 
atmospheres, approximately 26. 

A number of experimental engines to test out the 
system have been built by the Sulzer firm. At first a 
plain two-stroke Diesel engine without compressor and 
without exhaust turbine was experimented with, the 
charging air being taken from the compressed air sys- 
tem of the plant and heated, and the effect of the tur- 
bine on engine operation simulated by means of a 
throttling orifice in the exhaust passage. With this 
engine it was possible to obtain an mep of 170 psi with 
clear exhaust. With another engine tested under the 
same conditions later on, an mep of 185 psi was ob- 
tained and maintained for 48 hr. 

Next the same experimental engine was operated 
with a charging pressure of three atmospheres (44 
psi abs.), which permitted an mep of 210 psi to be 
maintained with a clear exhaust. It will be seen from 
the figures given that the meps do not increase in di- 
rect proportion to the charging pressure, as the change 
from 1 to 2 atmospheres gives an increase of about 
85 psi in the mep, while an increase from two to three 
atmospheres charging pressure raised the mep only 
40 psi. This is due to the fact that at the higher 
supercharge ratios the proportional fuel charge is de- 
creased to limit the heat stresses. 

Sulzer Brothers next built an engine specially de- 
signed to operate with a high supercharge ratio and 
intended for traction and similar purposes. It is of 
the horizontal double-piston type and has four cylin- 
ders of a bore of very nearly 714 in. and a stroke of 
nearly 12 in. for each piston. The exhaust turbine is 
overhung on the exhaust manifold and its output is 

(Turn to page 47, please) 





Fig. 3—Part-sectional elevation of Sulzer eight-cylinder, opposed-piston type two- 
stroke Diesel engine rated 2750 hp at 1000 rpm. 
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By S&S. D. Fendley 


Electronic Section Industrial Control 
Division General Electric Co. 


El t ic 
HE experience and knowledge obtained from the q qe ron i¢ 


use of thyratron-tube motor control for more 
than a decade have made possible the develop- 
ment by General Electric of a new electronic variable- 












































speed drive with features and characteristics that “ve vit it shou 
make it ideally suited to a variety of industrial appli- mum © 
cations. The versatility of this new drive, which has vhich 
already been applied extensively, is provided by a new 100% 100% rorily. 
adjustable-voltage electronic control system, called speed control f | ting § 
Thy-mo-trol. Nonage this ide 

The primary function of practically all of the earlier craasy | ae * ‘ion. 
electronic motor controls has been to adjust the speed 2 i aN cance yossibl 
of the motor. The other requirements such as start- 5 f ddd —F speed contro! by ceceler 
ing, accelerating, etc., have been obtained largely f P shunt ie { yoitage = motor 
through the use of various combinations of conven- wr eonstenty Spaed control by sistent 
tional control devices. Now in service are a relatively gi ™ ng ab 
large number of these thyratron motor-speed controls. at. Fro 
Generally speaking, these consist of an adjustable- j motor 


voltage rectifier using thyratron tubes to supply the termur 
d-c for the field and armature of the motor. By vary- 
ing the output voltage of the tubes the speed of the 
motor can be changed. Some type of feed-back system 
is employed to do this, either of mechanical or electri- 
cal type. 


Curve showing hox 
motor torque an the m« 
horsepower character. ‘he |o: 
istics vary with moto§, 

4 e 0 the 
speed. Coupled with 
curve is drawing of Yor 
speed control didf speed 
showing how speed is 











The standard Thy-mo-trol drive consists of an anode coutrelied ia the aus the OF 
transformer, a control and rectifier panel, a push- aie ture and field ranges this f 
button station or other control accessory, and a d-c oe by a single did. Ti moot 
driving motor. In some instances, a smoothing reactor the py 
may also be required, depending upon the size and cheucnttaiics ol ths tule ele wed. De te ace 

former is of conventional design and may be either o! i 
the insulating or of the autotransformer type. It is weal 
generally supplied as a separate item to keep to 4 Qu 
minimum the size, weight and cost of the rectifier sit 
cabinet in which it might otherwise be located butto 

A conventional Thy-mo-trol control panel is show: atte 
here. It consists of a suitable base on which are a Ree 


sembled the control and power tubes, a line contactor, 
a thermal overload relay, a_ field-failure relay, ‘ Spee 
‘athode-protective timer and the necessary trans Th 
formers, and other material required for the electroni( 














circuit. Suitable anode fuses are provided for protet a 
tion against short circuits. The control accessory is ¢ Pres 
standard heavy-duty-type push-button station i: whit! i near 
are mounted the necessary number of momentary Col 
tact units and the speed-adjusting potentiometer. Both spee 
the speed-adjusting potentiometer and the momental! mitt 
control units may be supplied as separate item» whic! ‘ies 
the user can mount in any convenient location. feld 
A shunt-wound d-c motor is used and in ovder 
make more economical use of the rectifier tub s, 2'})  p 
volt machines are ordinarily supplied. | 
Acceleration 
One of the characteristics of a good drives the! 
(Left) Thy-mo-trol heavy-duty-ty pe 
push-button station. 
Va 
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be capabie of starting its load with a niini- 
num of shock to the machine and under conditions 
chich Will permit the motor to commutate satisfac- 
orily. vom an engineering point of view, the acceler- 
ting scheme employed in this drive is said to approach 

It is termed constant-current limit accelera- 
means of an adjustment in the panel, it is 
yssible to vary the accelerating current and thus the 
wcelerating torque to a value which will bring the 
notor up to operating speed in the quickest time con- 
sistent with the nature of the load and the commutat- 
ng ability of the motor. 

From the moment the start button is pressed, ihe 
motor will assume a maximum value of current as de- 
termined by the adjustment. Under these conditions 
the motor will pull with smooth, uniform torque until 
the load is up to speed; then the current will drop off 
to the value needed to maintain the required torque. 

For many applications, it is desirable to preset the 
speed at which the motor is to operate anywhere within 
the operating range. This type of equipment provides 
this feature so that the motor will be accelerated 
smoothly up to the speed called for by the setting of 
the potentiometer. The motor is always started under 
full-field conditions regardless of whether the potentio- 
meter is set for operation below base speed by arma- 
ture voltage control or above base speed in the field 
weakening range. 

Quick stopping of the motor is provided by means 
{ conventional dynamic braking. When the STOP 
button is pressed, the power is discon- 
nected and a resistor is connected across 
the armature. 


it shoul 


this idea 


tion. Bb: 


Speed-range 

The speed-range obtainable with equip- 
ment of this type is largely a function 
of the size and type of motor employed. 
From tests which have been made it ap- 
‘an be operated 
over a range of up to 20 to 1 below base 
speed by armature control on an inter- 
mittent basis without exceeding a dan- 
gerous temperature rise, and as high by 
field control as the motor is designed to 
operate 


By providing closely regulated arma- 


‘tandard Thy-mo-trol panel (lower 
ight) mounted on machine for 
milling airplane spars. Electronic 
control on this machine is used to 
ontrol the d-c feed motor. The a-c 
magnetic control panel (left center ) 
controls other operations. 
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ture voltage and automatic compensation tor R.1. diop, 
this system holds the motor speed constant within 
close limits, independent of load and ordinary line- 
voltage variations. An adjustment in the panel ‘makes 
it possible to adjust the regulation to provide a droop- 
ing speed characteristic where this is desirable. 

For a given speed setting, the equipment can be ad- 
justed to hold the regulation to a value of approxi- 
mately 2 per cent variation from no load to full load 
when operating below the basic motor speed. When 
the motor is operating in the field weakening range, 
the speed will decrease with load, to a value not ex- 
ceeding 10 per cent depending upon the rating of the 
drive. 

For applications where a more precise speed regula- 
tion is desired than that obtained with standard equip- 
ment, it is possible to use the output voltage of a ta- 
chometer generator in the circuit and obtain a speed 
regulation on the order of plus or minus % per cent 
from no load to full load. 

The system will operate successfully on line-voltage 
variations of as much as 10 per cent of rated voltage, 
but to obtain maximum tube life the variation should 
not exceed plus or minus 5 per cent. 

When the motor is operating at speeds below basic, 
during which it has full-field voltage and reduced- 
armature voltage, it will provide constant torque. The 
horsepower output will decrease in proportion to the 
decrease in speed. When operating at speeds above 


(Turn to page 51, please) 
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New i ceGuctia I 


HE automatic straight tap nut tap- 

ping machines manufactured by the 
Waterbury - Farrell Foundry and Ma- 
chine Company, Waterbury, Conn., have 
been redesigned and improved recently 
by the addition of several new features. 
The hopper feed mechanism has been 
improved and a selector mechanism pro- 
vided which will handle special pieces, 
such as castle nuts, and deliver them 
to the tap so they all face the same 
way. The pusher mechanism which ad- 
vances each nut into the work holding 
jaws, is entirely new. The feed cam 
and change gears are located within a 
.easing and are easily replaced after re- 





Waterbury-Farrell Nut Tapping 
Machine. 


moving a cover plate which is held in 
place by two latches. The pusher is ar- 
ranged so that it can be easily with- 
drawn from the chute end when neces- 
sary to clear any obstructions. The tap 
holding and nut stripping mechanism 
has been redesigned. The tap is held 
in place by two pairs of clamping arms 
which open and close alternately, allow- 
ing the tapped nuts to be intermittently 
pushed along the tap shank by a pair 
of vertical spring fingers and two hori- 
zontal claws which are assembled in, 
and actuated by, a horizontally recipro- 
cating slide. 


HE Model HP-010 hydraulic hand 
™@ press, a straightening press design- 
ed to eliminate moving work from an- 
vils to centers for checking, is being of- 
fered by Anderson Bros. Mfg. Co., 
Rockford, Ill. Checking and bending 
are done in the same position; when 
pressure is released, the spring tension 
on rolls brings the shaft free of the an- 
vils and free to rotate for checking. 
Checking rolls are adjustable for differ- 
ent lengths of shafts, and may be re- 
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W. F. and John Barnes Standard Hydraulically Actuated Units for Drilling 





Revolving Turret on M-4 Tanks. 


moved altogether if necessary. The 
press is equipped with an indicator gage 
calibrated in thousandths of an inch for 
locating. high and low spots on shaft, 
and with a pressure gage calibrated in 
pounds. The machine is built to handle 
work up to a diameter of 11% in. 


HE hydraulically actuated drilling 
units furnished by W. F. and John 
Barnes Company, Rockford, Il., for the 





Anderson Model HP-010 Hand 


Hydraulic Press. 


drilling of the 360 deg revolving turre 
on the M-4 medium tank, are of their 
standard design equipped with special 
multi-spindle heads. One unit has 2 
spindles and the other has 24 spindles 
The spindles on the 24-spindle head are 
arranged with 18 of them _ equall} 
spaced about a circle and 6 in a clustel 
Both heads are equipped with anti-fric 
tion bearings, hardened alloy stee 
gears, and heat-treated spindles ant 
shafts. 


SN IMPLIFIED construction is one of tht 
features which characterize a nev 
electronic capacitor discharge resis 
tance welding control announced by thi 
General Electric Company, Schenecta 
dy, N. Y., for the resistance weldin 
of aluminum. Employing the energy 
storage principle, the new control ! 
said to effectively perform all the fun 
tions for which a control of this ty) 
is designed. Aluminum has low rest 
tance and high heat conductivity. Th 
control provides the very high current 
and short welding time required 1! 
the satisfactory resistance welding 
this metal. 
The control consists of a chargilt 
circuit, a discharge circuit, con‘rol st 
tion, Pyranol capacitors, and =equent 
con.rol. All this equipment is mounte 
in one cabinet-type, G-E industrial co! 
trol enclosure with full-lengt fro! 
doors and removable rear cove:’s. The 
enclosure is ventilated by filtered 
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General Electric Electronic Control 
Panel for Resistance Welding of 
fluminum. 


which, drawn in by a blower, creates a 
positive pressure within the cabinet and 
30 minimizes the infiltration of dust 
and dirt. The main anode transformer 
and all tubes requiring cooling are air- 
cooled by a ductless system. 

An example of this controi’s simpli- 
fied construction is the position of the 
charging- and discharge-tube circuits. 
These are mounted on a single, hinged 
compound base that can be swung out 
readily for servicing. Another feature 
is the fact that the control station, con- 


sisting of the capacitor selector switch, 
Voltage adjusting potentiometer, se- 


juence «adjusters, voltmeter, control 





Jackso» Model F-1 Welding Elec- 
trode Holder. 
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x 
al » quipment 


switches, and indicating lights, can be 
removed from the cabinet and attached 
to the welding machine. With this ar- 
rangement, the control cabinet can be 
located on a balcony or some other re- 
mote point, thus conserving valuable 
factory space. 


A® IMPROVED Angile-Set tool for dia- 
4 mond dressers, used in centerless 
grinding of bullet noses, is announced 
by the Diamond Tool Company, Chi- 
cago, Ill. This 30 deg side angle lock 
set holder enables bullet nose grinders, 
using centerless grinders with the tem- 
plate attachment, to use common qual- 
ity diamonds to form wheels by dress- 
ing from 1 in. to 6 in. radius with the 
Angle-Set. The mean fixed position, left 
or right, in which the diamond nib is 
held, is said to prevent wear to the set- 
ting in this operation and to eliminate 





ingle-Set Tool for Diamond 
Dressers. 


Improved 


the use of thin diamonds and weak 
points for dressing. The tool permits 
rotation of the nib to re-sharpen the 
diamond. 


LIGHT, slender welding electrode 

holder designed especially for 
welding in the aviation, automotive, mo- 
tor service and allied fields has been in- 
troduced by Jackson Products, Detroit, 
Mich. The holder, Model F-1, is made 
of special high conductivity copper al- 


loy, has a rated capacity of 200 amps., 
and takes rods from the smallest up 
to 3/16 in. It has an overall length of 
7% in., weighs 12 oz. and has mechani- 
cal or solder cable connection. 

The holder is insulated to prevent 
damage which might otherwise result 
from contact with the work. Its light 
weight and slim proportions are said 
to enable the welder to manipulate it 
easily in tight places. 


WO accessories for use on small and 
medium size engine lathes are now 
in production at the Kessler Aero Prod- 





Aero Quick-Acting Collet Closing 
Attachment and Lever-Type Cross 
Slide assembled on lathe. 


ucts Company, Burbank, Cal. The Aero 
quick-acting collet closing attachment 
handles bar and tubing stock from 1/32 
in. up to % in. diameter. It chucks or 
releases work while the lathe is run- 
ning. The Aero lever-type cross slide 
used in connection with the collet closer 
provides for forming and fast cut-off. 
Both attachments, which may be assem- 
bled without machine work, are said to 
be suitable for use with Atlas, South 
Bend, Logan and similar lathes having 
a spindle hole of *4 in. capacity. 


HE Johnson metal cut-off band saw, 
made by the Johnson Manufactur- 
ing Corporation, Albion, Mich.. will 





The Johnson Metal Cutting 
Band Saw. 


handle round stock up to 10 in. or flat 
stock up to 18 in. It is supported on 
(Turn to next page, please) 











three legs, eliminating torsional strain 
due to uneven floors. The built-in hy- 


draulic control is said to give correct 
constant feed for every type of stock 
Band 


and to be readily disassembled. 





wheels, 16 in, in diameter, are mounted 
on welded steel brackets which are 
bolted high in the box-type frame. The 
machine is driven by a half-horsepower 
ball bearing motor, and speeds of ap- 
proximately 35, 90, 130 and 190 fpm are 
provided. 


HE Anderson Roto-Checker has been 

developed by Anderson Bros., Rock- 
ford, Ill., for checking shafting, tubing, 
or other round pieces which have the 
same diameter at both ends. The work 
to be tested is placed directly on the 
dises which rotate on ball bearings. 

The Roto-Checker also provides for 
static balancing, as the spindles and 
bearings are the same standard parts 
that are used in Anderson balancing 
equipment. The standard unit will han- 
dle work 36 in. long; larger sizes will 
be made to special order. 


ALES Type “E” hole punching 
units, a new development of The 
Strippit Corporation, North Tonawan- 
da, N. Y., are designed for punching a 
series of holes simultaneously in shapes 





SO atone 





Translucent Engineer’s-Glass with 
Inked-in Diagram. 
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on press brakes. The center projection, 
carrying the die member, extends into 
all shapes of extruded work, and pro- 
vides clearance for the legs in the lower 
gap. Each Wales Unit is made up of 


Anderson 
Roto-Checker. 


punch, die, holder, stripping spring and 
guide; nothing is attached to the ram 
of the press. The punch and die are 
held permanently in alinement, and by 
tightening one bolt, the unit is locked 
into position on the rail. The flexibility 
of positioning makes possible the use 
of a template as a guide for quick pat- 
tern set-ups. 





Wales Type “E” Units for punching 
“H”™ section stock. 


RANSLUCENT Engineer’s-Glass is a 

thin-vellum drawing paper cemented 
to one surface of smooth-edged, % in. 
thick plate glass. It is somewhat less 
translucent than ground glass, and is 
said, by the makers, The Universal En- 
graving & Colorplate Co., Buffalo, 
N. Y., to have an excellent surface on 
which to draw with pencil or pen. Dia- 
grams drawn on it can be placed direct- 
ly on the viewing screens of compara- 
tors and other micro and contour pro- 
jectors and checked for accuracy, or 
employed as charts temporarily. The 
prime purpose of these diagrams is for 
their reproduction in the form of per- 
manent charts which are called Engi- 
neer’s-Transparencies. These are dura- 
ble images on plate glass; duplicates of 
the diagrams drawn on Engineer’s- 
Glass. Drawings on Translucent Engi- 





neer’s-Glass are returned to The Uj, 
versal Engraving & Colorplate Co, 4 
be duplicated on Engineer’s-T yanspay. 
encies, 


HE I-G-C relief grinding fix: ure, fo, 
™ use with any standard grinder, has 
been brought out by the Industrial 
Grinding Co., Los Angeles, Cal. It will 
handle countersinks of all types, center 
drills, integral pilot cutters and Pilot 
drills. Standard collets are «yailable 
to handle work from 1/16 in. to 1 jn, 
diameter. The lift of the single cam is 





a 
The 1-G-C Relief Grinding Fixture 


variable from .001 in. to % in. and ad 
justment pins are provided for 1, 2, 3, 
4, 6 and 12 fluted cutter grinding. The 
cam is hardened tool steel, with steel 
adjustment pins. 


: ows Acromark Company, Elizabeth, 
N. J., is producing a new Model 
12B marking unit. This machine is for 
production work in die-marking shells, 
shot, tags, tubes, bushings and_ other 
items of copper, brass or unhardened 
steel. It puts indentification numbers, 
code stamps or other marking up to 
four lines of type or their equivalent, in 
‘4g in. letters, and die-cuts these marks 
on the product. Adjustment is provided 
for marking products of various sizes, 
and feed is automatie from a chute to 
the die. 





No. 12B Acromark Shell. or 
Cylinder Marking Machine. 
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(Left) Close-up view of a YAK-1 plane on 
the final assembly line. 
e, for 
’ has 
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(Below) The YAK-1 fuselage assembly line. 
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“1 YAK-I1 (1-26) Fighters 


on the Assembly Line 


for HESE U.S.S.R. official photographs of the YAK-1 (1-26) in pro- 
ells q duction at a Soviet aircraft factory have been issued by the 
ther j British Government. Very little information about the details 
ned | of this successful Russian warplane has been released, but as shown 
ers, ay by the photographs, it has a straight-tapered wing, the rear section 
to : of the fuselage appears to have a fabric covering while the front 
i, In ’ section is metal covered, and the grouping of the exhausts indicates 
irks a power plant of the Hispano-Suiza type, probably the Soviet M-103 
ded which, according to enemy sources, develops around 950 hp at 11,500 
ape ft. The oil cooler under the nose and the radiator set well back 


under the cockpit are prominent features, as is the inwardly re- 
tracting landing gear, bearing resemblance to the Focke-Wulf FW 
190 design. The YAK-1 was designed by Alexander Yakovlev. 
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New Model Temprite 
Refrigerating Unit 


The model 555-PD refrigerating unit, 
now being marketed by Temprite Prod- 
ucts Corp., Detroit, Mich., is designed 
to circulate large quantities of con- 
trolled temperature water around the 
processing solution containers in X-ray 
film development tanks. In addition to 
supplying water at 65 deg F for con- 
trolling the temperature of the develop- 
ing solution, the unit makes available 
large quantities of clean controlled tem- 
perature water for washing film or 
plates, as all water used is drained off 
and not recirculated. A feature of this 
model is the circulation of waste water 
around the fresh water inlet coil, which 
pre-cools the incoming water and makes 
possible the use of smaller refrigera- 
tion equipment on high capacity in- 
stallations. 


Turbine Type Pumps 
For Fueling Systems 


The Deming Company, Salem, Ohio. 
has developed a line of gasoline and 
fuel oil pumps, of the turbine type, es- 
pecially for aviation fueling systems. 
For this purpose, the pumps are usually 
mounted directly on storage tanks lo- 
cated underground. A number of units 
may be used to supply different grades 
of fuel to truck loading stands, al- 
though a single pump can easily take 
care of several dispensing outlets lo- 
cated at convenient points around the 
service area. Various size pumps are 
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REGULATOR 


The Tem prite 
Model 555-PD Re- 


frigerating Unit. 


available with capacities ranging up to 
1000 gpm at pressures usually required 
on gasoline fueling systems. While 
these pumps are designed primarily for 
aviation fueling systems, they are said 
to be equally suitable for use in fueling 
stations for trucks, tanks and marine 
craft, as well as in refineries and in- 
dustrial plants. 








The Deming Gasoline and 
Fuel Oil Turbine Pump. 





New a 


Clamp for Hose 
And Duct Lines 


New type air and oil duct clamps 


, in- 


troduced by Marman Products ‘'o., In- 
glewood, Cal., are especially built for 
hot or cold installations for aireraft, 


fir and Oil Duct 


New Marman 
Clamps. 


automotive, tank or marine engines 
assemblies. They are made in a! 
ber of sizes from 1% in. to 38 in. 
are said to conform to any convex 
face, whether square, oblong, cii« 
or triangular. 





and 
1um- 
and 
sur- 
ular 


The design permits the 


clamp to be quickly wrapped around 


the hose and duct section and tight 
with one hand. 


Low Expansion Alloy 
Made Free-Machining 


A free-machining alloy, kno\ 
Carpenter Free-Cut Invar “36,” 
in commercial production at Thi 
penter Steel Company, Readin; 
This newly developed alloy is s 
have exactly the same low exp 
properties as the regular grade 
which is very difficult to machin 
addition of selenium to the alloy 
it the free cutting properties w 
altering its thermal expansion ¢ 
teristics. Where precision parts 
low thermal expansion properties 
be machined in large quantiti 
free-machining qualities will help 
crease output per man-hour. 
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Willow Run Production Up to 


Schedule but Not Up to Capacity 


Manpower and Design Change Problems Must 


Be Solved to 
Manpower and design changes are 
‘he two major problems that must be 
eived before the Willow Run bomber 


nant of the Ford Motor Co. attains 
volume production of B-24 four-engine 
mbers. The labor shortage at the 


huge plant, now employing more than 

1,000 workers, is accentuated by an 
acute housing shortage within a 10-mile 
adius, the transportation problem and 
the severe winter weather that Michi- 
van has experienced. Design changes, 
lictated by combat experience of the 
\imy Air Forces, have come through 

the rate of hundreds a week and 
present a difficult problem in maintain- 
ng continuous assembly operations 
with comparatively inexperienced per- 
sonnel. far the material flow has 
een adequate for manufacturing oper- 
ations. 

Output of finished bombers is a mili- 
tary secret but the Office of War In- 
formation recently announced _ that 
“Willow Run, while meeting the pres- 


So 


ent War Dept. schedule, is running: at 
oly a small fraction of its ultimate 
potential This schedule has been 
frequently revised. ... Peak production 


may be attained within a year. Despite 
increasing production, the original pro- 
gram was slow in getting under way. 
The first completed bomber to be as- 
sembled on Willow Run production lines 
was not completed until three months 


after the date set in the company’s 
plant. he first assembly was even 
more behind sehedule.” 

“Production at Willow Run,” the 
OWI report continued, “is divided be- 
‘ween completed planes and sub-assem- 
blies. sub-assemblies require the 
major p rtion of the man-hours neces- 
‘ary to luce a complete plane. The 
‘ub-asse:blies ave shipped to aircraft 
plants e!;cwhere for final assembly. In 
Novemb: and December no_- sub- 
assemblic were shipped. Instead, they 


were mi: completed bombers at 


give the Willow Run 


: into 
W illow n to 


employ: dded experience and train- 
age : 

ing. Sh’ nent of sub-assemblies was 
resumed January.” 


A re 
scheduk vill 
Percenta of 
be com) ed 
Percent: 


revision of government 
require that a greater 
Willow Run _ production 
bombers and a_ smaller 
sub-assemblies for shipment 


Vared 1943 


elsewhere. It 
employment estimates upward by some 


regarded as 50,000 workers. 
50 huge trailers, each of them over 60 
feet long, are engaged in hauling sub- 


Attain Volume Production 


also will revise peak 


Previous peak had been 
More than 


10 per cent. 





Not Bad, Says Truman 
Committee 


“There is no question that produc- 
tion has been handicapped by constant 
But there has been 
Willow Run 


changes in model. 
a vast improvement at 
over what we saw here a year ago. 
Willow Run compares very favorably 
with any plant in the country on ac- 
actual work being done.’’ — Senator 
Wallgren, of Truman Committee, after 











visit by Subcommittee to Willow Run, 
assemblies to the Southwest. Two 
trailers carry the sub-assemblies for 


a complete bomber. 

On the subject of tooling the vasi 
plant, which required 13,000 mechanical 
dies, the OWI report said, “The com- 
paratively permanent and_ inflexible 


The American M7 
tank destroyer 
which is being 
used by the Brit- 
ish forees under 
General Mont- 
gomery. It carries 
a 105 mm. howit- 
zer and a .50 eali- 
ber machine gun. 





PXNDUSTRY 


methods of tooling used at Willow Run 
have taken longer than was expected 
to complete. The theory behind Willow 
Run was that the size of the plant and 
the permanency of the tooling would 
require a much greater time to com- 
plete than would a smaller plant using 
the aircraft industry’s more flexible 
tooling methods. The Ford engineers 
(Turn to page 44, please) 


Additional Equipment 
For Five War Plants 


Chrysler Corp. has received an in- 
crease in a contract with the Defense 
Plant Corp. for additional equipment 
for a plant in Michigan, bringing the 
total commitment to $800,000. Good- 
year Aircraft Corp. has had a DPC 
contract boosted by $2,140,000 for ad- 
ditional plant facilities in Ohio, in- 
creasing the total to $3,600,000. Burd 
Piston Ring Co., Rockford, Ill., has 
been granted a contract for approxi- 
mately $190,000 to equip a plant in 
Tllinois. 

Buffalo Arms Corp., a subsidiary of 
Houdaille-Hershey Corp., has _ been 
awarded a $673,000 increase in its DPC 
contract for additional equipment for a 
plant in New York State, the overall 
commitment now being approximately 
$15,000,000.  Intercontinent Aircraft 
Corp., Miami, Fla., has been authorized 
to increase its contract for plant facili- 
ties in Florida, the new total being ap- 
proximately $2,047,000. 





ren 
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Labor Trouble in Soft Coal 
Mines May Reduce Steel Output 


Severe Weather Slows Down Scrap Collection, 
May Also Retard Ore Shipments on Lakes 


By W. C. Hirsch 


Overshadowing all other of the many 
vexations, that are the lot of both steel 
producers and consumers these days, is 
steadily growing apprehension over the 
outcome of negotiations regarding 
union demands for a $2 per day in- 
crease in the bituminous coal miners’ 
wage scale. Ordinarily the issue raised 
would simmer down to how much, if 
anything, would be added to the coke 
cost of blast furnaces and foundries. 
The possibility of much more extensive 
harm at this time is seen by many. If 
a strike is averted through any sort of 
a compromise, steel price ceilings may 
have to be adjusted, if producers are 
not to be penalized. If a strike ensues, 
even if it is speedily terminated by or- 
ders of the President, disaffection may 
spread to the steel industry crafts. In 
any event the rate of production is 
likely to suffer, and while output in re- 
cent weeks has been very satisfactory, 
the war program can not be carried 
out, if there is even a shortlived inter- 
ruption of the present pace. 

The success of the plan of Vice- 
Chairman Charles E. Wilson of WPB, 
to give prompt consideration to requests 
by war equipment contractors for allo- 
cation of “critical common components” 
in the first half of 1943 is predicated 
on a continued flow of basic ferrous 
material to finishing mills at the pres- 
ent rate, and any pause in coke output 
would make itself painfully felt in car- 


is 


Power Driven Assembly Line Applied to Aircraft Fabrication 


A unique feature of the assembly system at the Murray 
Corporation is the use of moving jigs suspended from over- 
head conveyors. These jigs, which hold the product, travel 
in a steady stream from workman to workman, until all 
parts are installed and the subassemblies are riveted into 
the complete wing. Through this system, it is possible to 


10 


rying out this program. Anxiety on 
this score, while chiefly caused by the 
disturbing outlook in the soft coal in- 
dustry, stems to a lesser degree from 
the possible inroads on the movement 
of scrap iron as a result of severe win- 
ter weather, which may also retard the 
reopening of lake navigation and there- 
by impair 1943 ore receipts. 

According to an American Iron & 
Steel Institute release, alloy steel de- 
mand is running at a rate exceeding 
one out of every six tons of steel pro- 
duced. During World War No. 1 the 
proportion was about one ton of alloy 
steel for every tons of steel pro- 
duced. The Institute also disclosed that 
from 1941 through 1943 the American 
steel industry has spent or prepared 
to spend $773,000,000 of its own funds 
to increase capacity and improve equip- 
ment. In the pre-War period of 1938 to 
1940, its expenditures for this purpose 


25 


amounted to $432,000,000, making a 
total for the approximately five-year 


period of $1,205,000,000. About 30 per 
cent of the money went for additions 
to blast furnace capacity and 15 per 
cent for increasing rolling mill facili- 
ties. When the program has been com- 
pleted, electric furnace capacity will be 
three and a half times what it was five 
years ago. 

Recent discovery of an important 
vanadium ore bed in Idaho and Wy- 
oming, promising a yield of many mil- 
lions of tons of ore, is reported by the 
United States Geological Survey. Vana- 


train production workers in single skills rather ‘han thi 
full cycle of operations required when materia! 
tioned in conventional jigs and fixtures. 
conveyors were put into use, it was necessary to do # 
riveting and assembly work in flat jigs to prevent the wil 
from getting out of plumb. 




















































dium is used to toughen an 
and many other kinds of steel t 
in war equipment. 

According to a statement b; 
gian Minister of Colonies, tii 
tion in the Belgian Congo ha 
tained a tonnage, which may 
take the output of Bolivia. ‘or song 
years the South American country wa 
the second largest tin produce», its oy 
put being exceeded only by that g 
Malaya. 
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Chevrolet and 
Buick Expand 


Two divisions of General Motor 
Corp. making Pratt & Whitney 1250 hy 
aireraft engines—Buick and Chevrolef 
—have had their 1943 manufacturin 
schedules greatly increased. Buick wil 
triple its output of bomber engines af 
Melrose Park, Ill., and at Flint, accord 
ing to H. H. Curtice, General Motoy 
vice-president and general manager 2 
Buick. Chevrolet will increase five fold 
its current rate of production, accord 
ing to M. E. Coyle, General Motors vice! 
president and general manager at Chey; 
rolet. 

Chevrolet is both a prime contractor 
on the complete engine and a subeor- 
tractor on engine parts, supplying 
many major aircraft engine manufac 
turers with parts in volume. It also is 
a large producer of aluminum forgings 
for aircraft, a newly acquired plant at 
Anderson, Ind., augmenting new facil- 
ties already in production at Saginav, 
The major engine assembly is at North 
Tonawanda, N. Y. 

Buick is producing approximately 4 
per cent of the aircraft engine at Flint 
The balance of the machining, find 
assembly and testing takes place « 
Melrose Park. 
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f 4 Impossi 


He's a strange sort of genius compounded of curiosity, 
skilled hands and a peculiar mental twist ... He has 
visions of impossible things. 

One day recently, the National Inventors Council in 
Washington — America’s clearing house for war-winning 
Inventions — had a letter from him. It read: ‘‘Sirs: I’ve a 

| couple of ideas in my head that may be of military im- 

§ portance. Kindly send me your bulletin so that I’ll know 
do to help. Yours for Victory!” 

today, one of those ideas is helping to win the 
terally ‘‘Yours for Victory.” 

is a typical story of America’s Apostles of the 

ble, the inventors, the builders and the basement- 
disons who have submitted to the Council more 
000 ideas and inventions in less than 24 months. 

been carefully examined, hundreds are today 

ted, and scores are actually at work winning the 
strengthening America’s production lines for the 
e pull ahead ... But America needs more! 
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Universal Turret Lathes’ . 


We at Jones & Lamson have a fair share of “‘apostles.” 
They are attracted to our kind of work. Through more 
than a century of our history, these men, with visions of 
impossible things, have helped to design and develop a 
formidable list of America’s great inventions and many of 
the basic machine tools in the front line of industry today. 
We’ve learned to respect their ideas, from the simplest 
suggestion to the most complex design — on the assembly 
line and in the laboratory — and we’re urging them to 
help the government by submitting all promising plans to 
the National Inventors Council. 

We hope that you too are seeking out such men, and 
helping to mobilize their inventive genius for the pro- 
tection of the country — and the company — they’re 
working for in this emergency. 

For any counsel or assistance that we can give to you 
or to any individuals in your company on ideas involving 
the use of precision machine tools, Jones & Lamson en- 
gineers and service men are at your call. 


Fay Automatic Lathes . Automatic 


Thread Grinders . Optical Comparators . Automatic Opening Die Heads 


JONES & LAMSO 
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MACHINE CO., SPRINGFIELD, VERMONT, U.S.A. 
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Helicopter Development Sponsored by Army Air Forces 


As a result of tests, a production order has been placed with 
the Sikorsky Aircraft Division of United Aircraft Corp. and 
production models will be subiected to tests under field 
The helicopter is of welded tubular 
construction. with two rotors; one approximately 36 ft. in 


operating conditions. 


Obituary 


Walter Kidde, 65, founder and presi- 
dent of Walter Kidde & Company, died 
suddenly at his home in Montclair, 
N. J., on Feb. 9. 

William E. Bee, 72, one of the found- 
ers of the Palmer-Bee Co., Detroit, 
manufacturers of power transmission 
and material handling equipment for 
the automotive industry, died Feb. 9 
in Detroit as the result of a fall in his 
home. 

Harold W. Wurster, 51, secretary- 
treasurer of the Murray Corp. of Amer- 
ica, died Feb. 12 in Detroit after a long 
illness. He was secretary of the C. 
Harold Wills Co. before joining the 
Murray Corp. 15 years ago. 

Lawrence Gotfredson, founder of the 
American Auto Trimming Co. and the 
Gotfredson Truck Co., died Feb. 13 at 
his home in Detroit after a short ill- 
ness. He founded both companies with 
his brother, the late Ben Gotfredson. 
He actively directed the truck concern 
from 1925 until 1933, when he retired. 

Edward N. Hodges, 82, traffic man- 
ager of the Hupp Motor Car Co. from 
1910 to his retirement in 1935, died 
Feb. 5 at Detroit. 





“Will the motor wagon supplant the horse 


in delivery work and trucking?’ is a ques- 
tion which has recently claimed consider- 
able attention in automobile circles, espe- 
cially in connection with the organization 
of the commercial vehicle trails by the Auto- 
mobile Club of America. There for- 
merly no doubt on this point among devo- 
tees of this new form of locomotion, and 
that the question is raised now can only 
be explained on the assumption that the 
comparatively slow progress which is being 
made with commercial motor vehicles has 
influenced opinion regarding the ultimaie 
commercial practicability of the automobile 
in this field. There is ut present not one 
firm entering the manufacture of motor de- 
livery wagons and trucks enter- 
ing the manufacture of auto- 
mobiles, 


was 


toa 
pleasure 


score 


height is 12 ft. 





Joseph D. Stiles hus been appointed miun- 
ager of the newly formed Wickwire-Spei- 


cer Aviation Corp., a subsidiary of Wick- 


wire-Spencer Steel Co. He was formerly 
with Mack Truck Co. 
Bristol Co. announces the following ap- 


pointments: L. G. Bean, vice-president in 
‘harge of engineering and sales: Harry E. 


Beane, sales manager, and E. L. Stilson, 
assistant sales manager 
Dr. G. M. Butler has been named chief 


metallurgist in charge of technical control 


and research in the Allegheny Ludlum 
Steel Corp.’s Dunkirk, N. Y., plant. R. T. 
Eakin has been named assistant metal- 


lurgist at the same plant. 

John M. Davies, in the research division 
of The B. F. Goodrich Co. since 1926, has 
been named director of physical research. 

Appontment of Gunnar B. Taub as super- 


intendent of the Cardox plant manufactur- 
ing its airport fire trucks, has been an- 
nounced by Cardox Corp., Cheago. <Ap- 
pointment of Dr. P. W. Leppla as chief 


chemist of its research division is also an- 
nounced by Cardox. 

Fred W. Climer 
(yoodyear Tire & 
ing with the 


has returned to The 
Rubber Co., after serv- 
WIHB for several months. He 
Will be assistant to E. J. Thomas, presi- 
dent of Goodyear, in charge of 
activities of the company. 

Aircraft Parts Development Corp. has an- 
nounced the appointment of Jack Sandler 
ws chief plastics engineer. 


personnel 


Tung Sol Lamp Works, Inc.,. has mad 
the following personnel announcements: 
G. A. Bodem, sales miinager for radio 
tubes, lamps and special products. He was 
formerly in charge of exports and radio 


tube equipment sales. W. B. Masland as 
manager of the recently combined market 
research and advertising departments. H-« 
is temporarily with the WPE in Washing- 
ton. 

Captain Nelson W. Pickering, USNIt, ha 
resigned as president of Farrel-Birming- 


ham. He has been ordered to active duty 
with the United States Navy. 
Arthur G. Prangley has been appointed 


secretary and legal counsel of 
Stop Nut Corp. of America. 
J. Warren Kinsman has been 
assistant general manager of 
Chemicals Dept. of KE. I. 


the Elastic 
appointed 
the Organic 
duPont de 


Nemours & Co. Dr. J. A. Almquist will 
succeed Mr. Kinsman as assistant general 
manager of the plastics dept. 


Lincoln R. Scafe, vice-president and gen- 
eral manager of the Glenn L. Martin- 
Nebraska Co. will return to the G. L. Mar- 


diameter operating on top of the fuselage, the other op. 
erating in a vertical plane at one side of the tail. 
is furnished by a Warner radial engine, through 
shafts to the two rotors. 


“ears and 


Approximate length is °% ft. and 


Gross weight is 2400 Ibs. 


tin Co. at Baltimore and G. Tom Willey, 
former inspection manager at /altimor 
will succeed him in Nebraska. 

Announcement of the election Warren 
F. Fryourg asa director and vice-president 
has been announced by the = directors 
The Black & Decker Electric Co 
Kent, O. 

L. W. Christenson has been mide sales 
manager of the Cleveland Graphi Bronz 
Co. W. G. Laffer has been appointed chiei 
of the company’s newly established pla 
ning dept. and D. R. Schoales has be 
made treasurer. 

J. Raymond Bell has been appoint 
director of advertising and public: relations 
for Pennsylvania-Central Airlines 

The Board of Directors of the l’ennsy! 
vanin Rubber Co. announce the electior 
of P. C. Mathewson as vice-president it 
charge of factory operation. 

John B. Walker has been elected a dire 
tor of the Aircraft Accessories Corp 

Announceiment has been made of the ap 


pointment of Ralpn R. Kimes to the posi 


iion of general manager of Aircraft Tools 
Inc. 

Albert H. Eggers, Vice-president al 
sales manager of Greenlee Bros. & C 
has been named president of the compa 
to succeed George C. Purdy, who hecomes 


chairman of 
assistant 
machine 


the board. Leslie H. Geddes, 
sales manager in charge 
sales, has named 
vice-president, and O. Vincent Haegg Per- 
comes secretary of the company. 


(Turn to page 48, please) 
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Vought-Sikorsky Reorganized 


The United Aircraft Corp. lias re 
stored its two original airplane manv- 
facturing divisions, the Chance \ ought 
Aircraft Division and the Sikors!:y Ai- 
craft Division, which have operated a 
Vought-Sikorsky Aircraft sine: 193! 
The Chance Vought Division will com 
centrate on the development anil pre- 
duction of combat types of aircraft and 
the Sikorsky Division will carry on th 
development of the helicopter for mili 
tary and commercial purposes. ‘gor | 
Sikorsky will continue as engi: cering 
manager of the Sikorsky Division ant 
Rex B. Beisel has been named er sineel- 
ing manager of the Chance Vou “ht Dr 
vision. Both divisions will continue © 
operate under the general mana: ership 
of Charles J. McCarthy and will ointl) 
occupy existing office and factor: facili: 
ties at Stratford, Conn. 


AUTOMOTIVE and AVIATION INDt STRIF 


Power 





Four 
T-A 


Fou! 
up wit 


K. Ch 
Ordna 
ter at 
named 
each ( 
are Hi 
ductio 
Tract 
bat V 
trans] 





De 
autol 
amol 
clude 
tive 
fact 
worl 
tion 
criti 
Har 
falo 
Dies 
who 
son 
Mus 
som 
whe 
loc: 
pow 
. 
uy 
sur 
fac 
plo 
we 
So 
He 
me 
U. 
tio 
ple 
ha 
ab 
ke 
se 
ot 
Sl 
I 
QO 


er Op- 
Power 
rs and 
te and 


Willey 


imo 


Varren 


side 


pal 
“OMe 


>ddes 


ze 


r 
anu 
ught 
Ail 
das 
1939 
col 
pro- 
and 
1 the 
mili- 
or ] 
ring 
ani 
eel 
; Di 
le U 
shi} 
ntl 
cili- 





RIES | 





Four New Divisions of 
T-A (enter at Detroit 


Four product divisions have been set 
up within the office of Brig.-Gen. John 
kK. Christmas, assistant chief of the 


Ordnance Dept. Tank-Automotive Cen- 
‘troit, and a director has been 
named ‘o act with full authority for 
each division. These division directors 
are Henry H. Howard, formerly a pro- 
duction executive with Caterpillar 
Tractor Co., director for tanks and com- 
bat veliicles; Col. E. S. Van Deusen, 
transport vehicles; Col. Graeme K. 


ter at 


Howard, parts and supplies, and C. B. 
Smith, tools and equipment. These di- 
rectors will work closely with the five 
basic functional branches of the center 
engineering, manufacturing, develop- 
ment, maintenance and supply. 
Valerius Kendall, formerly director 
of parts and supplies, has been appoint- 
ed to direct the Tank-Automotive in- 
dustrial integration committees. Other 
new appointments are Col. W. E. Niles 
as executive officer, Col. Barrett Rogers 
as assistant chief of the control branch, 
and Lieut.-Col. George E. Levings as 
chief of the administration branch. 


Plants Not Greatly Affected 
By 48-Hour Work Week Order 


Factory Workers’ Wages Up 40 Per Cent Since 
January, 1941, 60 Per Cent Since September, 1939 


Detroit, Akron and Dayton are the 
automotive war production centers 
among the 382 cities of the nation in- 


cluded in President Roosevelt’s execu- 
tive order of Feb. 9 placing plants and 
facto? 


work 


< in those areas on a minimum 
48 hr. Aircraft produc- 
tion centers covered by the order for 
critical labor shortage areas include 
Hartford and Bridgeport, Conn., Buf- 
Baltimore, Wichita, Kan., San 
Cal., and Seattle. Employers 
who cannot make full use of their per- 
sonnel on a 48-hr basis by March 31 


veek of 


alo, 


Diego, 


Must arrange after that date to release 
some of their employes for jobs else- 
where through cooperation with the 
local representative of the War Man- 
power Commission. 

The order did not have much effeet 
upon Detroit’s war plants. An OWI 
survey covering 29 of the largest manu- 
lacturers with 36 per cent of the em- 
ployment in the Detroit area showed all 
Were working at least a 48-hr week. 
Some plants work up to 60 hr a week. 
However there are exceptions due to 
material and other considerations. The 
UVAW-C1O recently charged that opera- 
tions the DeSoto bomber assembly 
plant re being held down to a five-day 
basis 2000 employes because of in- 
ability of the Glenn L. Martin-Nebras- 
ka Co. at Omaha to complete final as- 
semb] DeSoto, along with several 
other Detroit plants, makes airframe 
subassemblies for the Martin B-26 
bomb which is being assembled at 


Omah: in a government-built plant. 


Nun.ver of workers released for war 


indus as a result of the 48-hr week 
ordei not expected to be great in the 
Detroi' area due to the present full 
utiliza‘on of labor. However, Fowler 
W. He: per, deputy chairman of WMC, 
estim: the national average work 
week war industry at 45.7 hr and 
said 1% million workers might 
be r¢ sed if all industrial workers 
were ved up to the 48-hr figure. Men 
alrea: ire being trained to serve on 
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manpower utilization efficiency boards 
io see that companies make the most 
effective use of their labor. Retired en- 
vineers are being sought for this work, 
which will require about 200 experts. 
Most workers in the Michigan war 
plants have had their wages increased 
upder the “Little Steel” formula, which 
prescribed a 15 per cent advance in 
hourly rates between Jan. 1, 1941, and 
May 1, 1942, to compensate for a 15 
per cent increase in the cost of living 
during that period. James F. Byrnes. 
economic stabilization director, pointed 
out in his radio address of Feb. 9 that 
the average weekly earnings of factory 
workers have increased 40 per cent 
since January, 1941, and more than 60 
per cent since September, 1939. Taking 
into account the rise in living costs, the 
actual purchasing power of the average 
industrial worker is still 36 per cent 
more than it was in September, 1939. 
The number of strikes in Michigan 
plants appears to be on the decline after 
a sporadic outbreak of unauthorized 
walkouts in the closing months of 1942. 
There were only 13 strikes in Michigan 
in January, according to the State 
Labor Mediation Board, 11 of them in 
war plants and six of them unauthor- 
ized. Chief perpetrator of the so-called 
authorized strikes is the Mechanics 
(Turn to page 46, please) 


This Consolidated 
Aireraft Corp. 
Model 31, proto- 
type of the P4Y-1, 
is said to be the 
fastest flying boat 
ever built in 
America. 








Business in Brief 


Written by the Guaranty Trust Co.. 
New York, Exclusively for Auvrto- 
MOTIVE AND AVIATION INDUSTRIES 


Relatively stable levels of general 
business activity are currently in- 
dicated. The seasonally adjusted in- 
dex of The New York Times for the 
week ended Feb. 6 rose to 136.4 per 
cent of the estimated normal from 
134.4 for the preceding week, as com- 
pared with 136.6 a year ago. The in- 
dex of The Journal of Commerce, 
without seasonal adjustment, for the 
same period advanced one fractional 
point to 128.3 per cent of the 1927-29 
average. 

Department during the 


store sales 


week ended Feb. 6, as reported by 
the Federal Reserve Board, were 19 
per cent above the corrsponding level 
in 1942. Kor the period of four weeks 
then ended, the total Was 5 per cent 
greater than a vear ago. 

Railway freight loadings during the 
week ended Feb. 6 totaled 755,556 
cars, 2.8 per cent more than for the 
preceding week but 3.7 per cent less 
than the number a year earlier. 

Electric power output during the 


13 declined more than 
seasonally but was 15.1 per cent 
greater than a year ago, as against 
a similar excess of 14.0 per cent shown 
for the week before. 


week ended Feb. 


Crude oil production in) the same 
period averaged 3.STO,800 barrels 
daily, 17,450 barrels above the figure 
for the preceding week but 291,500 
barrels less than the average output 
recommended by the Petroleum <Ad- 
ministration for War. 


Average daily production of bitumi- 
nous coal during the week ended Feb. 


6 was -1,978,000 tons, as compared 
with 1,887,000 tons in the week before 
and 1,793,000 tons a year ago. 
Engineering construction contracts 
awarded in the week ended Feb. 11, 
totaling $70,939,000 were 532 per cent 
below the corresponding figure in 
1942, according to Engineering News- 


Record. 


Business failures in the week ended 


Feb. 11 numbered 84, as compared 
with S2 in the preceding week and 
210 in the corresponding period iast 
year, according to the Dun & Brad- 
street report. 

Professor Fisher's index of whole- 
sale commodity prices for the week 
ended Feb. 12 rose two _ fractional 
points to 110.7 per cent of the 1926 


average, as against 102.6 a year ago. 

Member bank reserves declined 
$195,000,000 during the week ended 
Feb. 10, and estimated excess reserves 
fell $60,000,000 to a total of $1,640,- 
000,000. Business loans of reporting 
members $2,000,000 in the same 
period and $939,000,000 below 
the total a earlier. 
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Ryan to Produce 
New Type Plane 


Ryan Aeronautical Company, San 
Diego, Cal., has revised its manufac- 
turing program to include a “new and 
highly important combat plane,” or- 
dered by the Navy, T. Claude Ryan, 
president, announced. 

Ryan said that the firm’s production 
program was being altered in line with 
developments in the various theatres of 
war. 

The revision necessitates a tapering 
off of the Ryan SOR-1 Navy Scout Ob- 
servation Plane. In the transition peri- 
od of the development of the secret new 
plane Ryan will turn out major sub- 
assemblies for prime contractors. The 
new program will require an increase 
in the number of workers and expan- 
sion of manufacturing buildings and fa- 
cilities, Ryan said. 


Hydrocyanic Acid 
Causes Explosions 

Writing in Metal Progress, Albert M. 
Portevin, the noted French metallur- 
gist, states that in France and Ger- 
many, where coal gas carried in pres- 
sure vessels is used extensively as a mo- 
tor fuel, a considerable number of ex- 
plosions of such pressure vessels have 
occurred as the result of corrosion 
cracking. Explosions occur either while 
charging or in service, and generally 
after the pressure vessel has been in 
use for a few years. These explosions 
have been more frequent with thin- 
walled pressure vessels of alloy steel 
than with the thicker-walled vessels of 
carbon steel. These failures have been 
traced to the presence of hydrocyanic 
acid in the coal gas. To prevent such 
failures, the gases must be purified as 
completely as possible and cooled so 
that the products which attack the steel 
will condense out before the gas is 
charged into the cylinders. 


CALENDAR 





Conventions and Meetings 


Natl. Standard Parts Assoc., Chicago, 
Winter Conference...........March 2-5 
American Society of Tool Engineers, 


Milwaukee, Annual Meeting 


March 25-27 
Iexxport Managers 
York City, 


Club 


Annual 


of N. Y., New 
Meeting...March 30 


Midwest Power Conference, Chicago 


April 9 and 10 


American Chemical Society, Detroit, 


Annual Meeting ............4 April 12-16 


American Foundrymen’s’ Association, 


St. Louis, Annual Meeting..April 28-30 
Midwest Safety 
nual Meeting, 


Conference, 21st An- 


CHICAS. « ccinceas May 4-6 
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Willow 


(Continued from page 39) 


believed, however, that, once scarted, 
Willow Run would soon achieve such a 
volume of production that it would 
in a given time overtake the production 
of a smaller plant using aircraft 
methods and would accomplish much 
greater production in the long run. 
The time needed to produce the first 
bomber was greater than was antici- 
pated. There is no question that pro- 
duction could have been started at 
Willow Run many months soner had 
more conventional methods of tooling 
been followed.” 

Ford engineers followed automotive 
practice in using cast steel for form- 
ing dies. The Ford tool and die shop 
has the most extensive facilities in the 
industry, including a battery of 23 
Keller machines. These steel dies could 
ke made faster than casting kirksite 
dies, such as those generally used in 
the aircraft industry. In addition, Ford 
was able to call on more than 50 auto- 
motive tool and die shops in the Detroit 
area that were experienced in this type 
of die making. Ford uses some kirksite 
dies for blanking and piercing opera- 
tions on light material. 

However, this type of tooling affects 
the problem of design changes, ac- 
cording to the OWI report, which said, 
“Another factor that will determine 
Willow Run’s future production will 
be the number of changes necessary 
in the bomber. It is much more diffi- 
cult and time-consuming to make 
changes under Willow Run’s tooling 
methods than under that of aircraft 
plants.” The aircraft industry has 
found kirksite and rubber dies less ex- 
pensive and taking less man-hours of 
labor than steel dies. However, the 
steel dies make for greater interchange- 
ability of parts. 

The B-24 bomber contains more than 
1,250,000 parts, including 700,000 rivets, 
and once required 200,000 man-hours 
to manufacture. Production man- 
hours are expected to be cut by more 
than 80 per cent when volume output 
is achieved. Each bomber requires 
17,000 feet of electric wiring and 350 
yards of fabric, the latter accounting 
for a sizeable sewing machine depart- 
ment. More than 900 different shapes 


A bulldozer en 
gaged in building 
a road on Cuadal. 
canal. It speedily 
levels jungle 
growths that 
would take weeks 
to be cleaved by 

hand 


Run Production Up 


and sizes of tubing are formed in the 
plant. 

Four secondary assembly lines are 
supplied by overhead conveyors from 
the manufacturing section with a con- 
stant flow of bulkheads, hat stringers, 
belt frames, floors, bomb and_ hatch 
doors, skin and _ stringer assemblies, 
fuselage panels, center wing flaps, 
ailerons, leading and trailing edges 
and tail surfaces. There are 12 sta- 
tions on the secondary assembly lines. 
The 55-foot center wing sections are 
fabricated on 30-ton fixtures whose 
rigidity assures meeting stiff inspection 
standards. The center wing sections 
undergo 26 milling operations on a 
huge Ingersoll machine that proves a 
great time saver in production. 

The four secondary lines _ finally 
merge into two final assembly lines 
where the planes begin to take shape 
as the wings are joined to the fuselage, 
which has been assembled from the 
forward and the aft sections; the land- 
ing wheels are attached, the bombat- 


dier’s enclosure and gun turrets are 
installed, the four engines descend 
from an overhead balcony to their 


proper places, and the tail surfaces 
are added. The propellers are installed 
and then the planes go through a huge 
paint booth where the distinctive khaki 
of the Army Air Forces is applied. A 
thorough government inspection fol- 
lows, after which the plane is fueled 
and wheeled out on the adjoning |,200- 
acre airport for flight testing. An 
cight-section hangar, with 45-ton slid- 
ing doors, can accommodate 20 13-24s. 

The lator supply is one of the biggest 
restricting factors in Willow Run’s 
production. Four hundred new ef 
ployes could be added every day 1! they 


were available. However, sometimes 
the number of “quits” exceeds the 
“new hires.” Labor turnover has bee 
excessive, more than 10,000 workers 
having quit their jobs in the last 
8 months. Probably more than 
half of these left to join the «rmed 


forces. A majority of the rem«inde! 
quit due to the transportation diffi- 


culties involved. An increasin: pel 

centage of the total employment 15 now 
(Turn to page 46, please) 
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» at B & D Bench Grinder 
keep planes rolling. Operator at left is brush- 
ry 4” aluminum angles, operator on right is 
re-brushing small aluminum rods to remove 
rs. A battery of these 10’’ Bench Grinders 
ps Material flowing to production lines. 
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now are housed in these massive nose 
3 of holes must be drilled for the 
control and instrument panels. 
y 

t 


TRIES arch l. 1943 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 












> 


& z 
$ ag is 
10K 


a newest and 
deadliest Warhawk fighter planes 
and their giant new Commando 
cargo transports, are filling the air 
over the world’s fighting fronts in 
swiftly mounting numbers. Play- 
ing no small part in this record 
production are thousands of husky 
Black & Decker Electric Tools, 
humming night and day at the 
Curtiss-Wright plants, helping 
speed the output of these vitally 
needed planes. 

The pictures here show how 
Black & Decker Tools are doing 
many important production jobs 
—jobs that are being donethrough- 
out the entire aircraft industry to- 
day. They show why aircraft plant 


e 





production experts say, ‘““You can 
do the job faster and better with 
Black & Decker Electric Tools.” 

This story is another example of 
the American system of free enter- 
prise at work ... of close and vol- 
untary cooperation between air- 
craft builder and electric tool 
manufacturer ... of free men unit- 
ing their efforts and ingenuity in 
the common cause of producing 
more and better weapons to help 
win this fight for freedom. 


Need Expert Help? 


Your nearby Black & Decker Distributor can 
give you expert help on tooling problems. He 
is dependable and convenient, as a source of 
supply or information on any tooling problem 
you mau have. The Black & Decker Mfg. 
Co., 781 Pennsylvania Ave., Towson, Md. 








Curtiss-Wright Production Lines aro alive 
with the aircraft industry’s most used electric 
drill . . . Black & Decker’s famous “Handful of 
Power’’ Holgun. Hundreds of them are used to 
drill wing sections (shown here) of these 
deadly Curtiss-Wright Warhawks. 





ike 


oe. eee ea a 
From Nose to Tail-Wheel of giant Com- 


mandos, thousands of holes need to be drilled 
on fastest schedules possible. Black & Decker 
Holguns are ‘‘musts”’ in the production of these 
huge ‘‘flying boxcars.’’ Here operator is drilling 
with Holgun to install a tail-vvyheel mud guard. 
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women. The plant is 20 miles from 
downtown Detroit, having been built 
away from cities in order to provide 
a good airport. Many workers travel 
20 miles to and from the job daily. 
The transportation problem has been 
made more acute by one of the severest 
winters in 20 years, with much snow, 
cold weather and icy roads. Group 
riding has been handicapped by the 
constantly changing personnel. The 
housing situation within a _  15-mile 
radius is acute, with many workers 
living in trailers, shacks and jerry- 
built homes. Some new dormitories are 


being completed for both men and 
women, which eventually will acecommo- 
date 10,000 workers, but a lack of co- 
ordination between city, county and 
federal governments on housing needs 
has greatly hampered this development. 
Very few of the new workers have had 
factory production experience. More 
than 15,000 already have been trained 
and a $500,000 school building at the 
plant has some 3,800 employes now en- 
rolled in various courses taught by 
165 instructors. The number of work- 
ers transferred from the Rouge plant 
has been small. 


Plants Not Greatly Affected 
By 46-Hour Work Week Order 


(Continued from page 43) 


“ducational Society of America, an in- 
dependent union claiming 42,000 mem- 
bers, mostly in skilled or semi-skilled 
capacities. Under the leadership of 
Matthew Smith, stormy petrel of De- 
troit Labor, whose failure to become a 
U. S. citizen after years of residence 
here makes him a frequent target of 
newspaper editorials, the MESA has 
refused—during the war emergency—to 
agree to the no strike pledge which the 
leaders of the AFL and the CIO have 
promised. 

Four strikes in one recent week in- 
volved plants whose workers are affili- 
ated with the MESA, including the 
Parker Wolverine Company and three 
small tool companies. In an NLRB 
election at the Parker Wolverine Ord- 
nance plant, following the strike, the 
UAW-CIO defeated the MESA 266 to 
89, but Smith protested that most of 
his members had been laid off before 
the election. Two of the strikes were 
in protest against the failure of the 
newly established regional War Labor 
soard at Detroit to give representation 
to the MESA, although the CIO and the 
AFL both are represented among the 
labor members. Smith was called be- 
fore a three-man panel of the WLB 
after Edwin E. Witte, board chairman, 
condemned his defiance of the National 
no-strike policy. Smith agreed to see 
if the board would give the MESA a 
“Square Deal” and ordered men back 
to work at the two plants. The two 
cases involved were referred to David 
A. Wolff, public member, acting as a 
one man panel. 

Members of the newly appointed re- 
gional WLB are Edwin E. Witte, chair- 
man; David A. Wolff, Detroit attorney, 
asst. chairman. Industry members: 
C, A. Cahn, exec. secretary of the Au- 
tomotive Tool & Die Manufacturers As- 
sociation; Frank Rising, general man- 
‘ager of the APEM; W. J. Cronin of 
ACWP; Willis H. Hall, Detroit Board 
of Commerce; J. L. Lovett, general 
manager of Michigan Manufacturers 
Association; Clifford Hale, Manufactur- 
ers Association of Jackson. Public 
members: T. J. Donahue, chairman of 
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Michigan Labor Mediation Board; F. H. 


Bowen, Regional Director of NLRB; 
Dr. H. S. Patton, head of Michigan 


State College Economics Dept.; Prof. 
I. L. Sharfman, chairman of University 
of Michigan Economics Dept. Labor 
members: E. R. Smith, president of 
Muskegon Central Labor Union; M. L. 
Bishop, W. S. Stevenson, Leo LaMotte 
and Richard T. Leonard, executive 
board members of UAW-CIO; Rav Car- 
roll, Sol Sniderman and Archie Virtue, 
all representing AFL craft unions. 
The Army took action in one of the 
MESA strikes when Colonel George E. 
Strong, chief of Plant Protection for 
the Army Air Forces in the Central 
Procurement District, ordered six mem- 
bers of a picket line at the Eclipse 
Conterbore Company barred from re- 
turning to work until their citizenship 
had been investigated. Firing of two 
men at the Buick Aluminum Foundry 
at Flint last August following a slow 
down and two day wildcat strike has 
been upheld by Allen Dash, Jr., umpire 
under the General Motors UAW-CIO 
contract. The men were ordered 
pended by Colonel Strong after they 
were held responsible for holding up 
aircraft parts production. Buick re- 
fused to rehire them and the case went 
to Dash. An inquiry by Colonel Strong 
into the strike of maintenance em- 
ployees at the Ford Rouge Plant Jan. 4, 
found that the walkout was the result 
of considerable confusion and misunder- 
standing that could not be laid to any 


sus- 


single individual. Harry Ross, an in- 
ternational organizer for the UAW- 


CIO has been appointed administrator 
for the maintenance unit of Ford Lo- 
cal 600. 

Dr. Harry Shulman, former professor 
of law at Yale University, has been ap- 
pointed umpire under the contract be- 
tween Ford Motor Company and the 
UAW-CIO. There was prolonged dis- 
cussion to find a man for the job after 
Prentiss M. Brown, now director of 
OPA, and former Governor Murray D. 
Van Wagoner had been considered. Dr. 
Shulman headed a recent WLB panel 
on the Ford wage rate case. 








CENSORED 


An exclusive feature 


prepared py 
the London correspondent 6! Avro. 
MOTIVE AND AVIATION  INDi ~rrtEs, 
M. W. Bourdon. 

W. M. W. Thomas, latt Viee- 
chairman of Lord Nuffield’s ip of 
companies (of which Mor ytors 
is the parent concern), has b: nade 
a Knight by King Georg: the 
recommendation of the Pri \inis- 


ter, Winston Churchill, thu tling 
him to be addressed as Sir \ I. W 
Thomas. Thomas, who was auto- 
mobile journalist before joined 
William Morris (now Lord Nuff 1) 
as publicity adviser in 192 held 
in universal respect in th itish 
automobile industry—-no mat e& so 
In succession since 1924 he been 
general sales manager and ector 
of the Morris Motor Co., igine 
director of Wolseley Motors Mor- 
ris Commercial Motors (both iffield 
subsidiaries) and lately seco) only 
to Lord Nuffield in the Nuffield organ- 
ization. Thomas holds _ the ristin- 
guished Flying Cross) gained whilk 
serving @n the last war and is nem- 
ber of both the S.A.E. and th: Eng- 
lish) TALE. In December last e re- 
turned to England after one { his 
many visits to the United Stat 

All new casings made by tish 
tire manufacturers hencefo) will 
have a colored strip of rubber | vee} 
tread and fabric. Hitherto o iwi 
or three makers have provid this 
means of giving visual war x of 
the need for a casing to be ret dec 
if it is not to suffer permanent harm 
Retreaded tires will not be = affecte 
by this decision of the War [met 
gency Tire Manufacturers’ Conference 

The Minister of War § Transport 
asked the Public Service Tratspor 
Association for its views as to th 
classes of ex-bus workers, now the 
KForees, who should be considered fol 
early release when  demobilizatior 
takes place. In response, the Associa- 
tion placed administrative stati irst 
followed by maintenance and driving 


personnel and then conductors. 


Lord Latham, chairman ¥< the 
Singer Motor Co., at the annual meet- 
ing of shareholders, spoke of un- 
certain outlook bevond the day vher 
final and complete victory W st 
cured. The problems of war, he said 
would give way to the no less rious 
problems of peace and he would be % 
brave man who would ventt 


prophesy with any particularity what 
would be the condition of indust 


commerce at home and abroad hort 
term or long term, or what the pros 
nect would be for the const! tiol 
and sale of automobiles. ; 

Tens of thousands of  additiona 
tractors would be needed before brit 
ish farmers were completely equipped 
for maximum food production d é 
maximum effort in the Battle of th 
Atlantie, said R. S. Hudson, M ste! 


of Agriculture, 
meeting of employees 
tural engineering plant. 


speaking at a lass 
at an agricul 
When th: wa 


started, he went on, Britain had 
about 53,000 farm tractors in use an 
we set out to double this number , bul 
with a far bigger target in food pro 
duction than was envisaged by ‘my 
body in 1939, we now required un} 
more tractors than we thought «ls 
nally would be needed. It ma be 
added that the Ministry of Agricu tut: 
has warned farmers that they us 
cooperate much more than hithe Hi 


of his equipment. 
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the use of existing tractors and arm 
machinery in general, as there will 
not be enough of either in 1% 
allow every farmer the exclusiv 
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Buick Aluminum F oundry 








ckimme | off the ladle. 

We mentioned earlier that one of the 
itstan ing features of the Buick foun- 
yy is its sand reclamation system. 
Some o. the details of this may weil be 
viven this point. The operation 
eally begins with the shakeout, is com- 
leted the basement gallery. 

After pouring, the molds are allowed 
cool on gravity rolls and move up to 
the knockout stations. Individual molds 
then crane lifted, reversed and 
ylaced pouring end down on 3 x 5 Sim- 
ylicity vibrating knockouts. The cast- 
ne is removed by hand and rough 
deaned on an adjoining’ wood bench 
vhere much of the scrap aluminum is 
reclaimed. Rods are removed on the 
nockout and all sand pushed over one 
end into an open chute. As the knock- 
out time cycle corresponds to that for 
dosing and pouring, uniform preduc- 
tion, free from bottlenecks, is main- 
tained. 

The knockout sand, including !umps 
up toS in. by 12 in., passes directly into 
cylindrical trunnion mounted breakers, 
nstalled by C. O. Bartlett & Snow, 
vhich are located in the basement—-on 
reaker serving each knockout. No 
sjeening is attempted in these break- 


ers but the internal construction is such 
that most of the discharged sand is suf- 
ficiently fine for re-use and carries few 





lumps as large as in. x 2 in. A com- 
mon system of belt conveyors carries 
such sand to a finishing breaker screen, 
after removal of stray rods, chills and 
fine wires by a magnetic pulley. 

All fine sand passes through the outer 
screen of the C. O. B. & S. finishing 
breaker and, after magnetic separation 
of fine wires, it is elevated and con- 
veyed to storage. The small percentage 
of 1, in. lumps remaining on this 
weaker screen are conveyed to a ham- 
mer n and the resulting fines re- 
turned for screening. Operated thus 
as a closed system, no sand is wasted, 
Virtually all being recovered for re-use. 
Scrap aluminum is hand picked from 
the belt feeding the mill but the amount 
is so small that only one picker is re- 
quired, 

Dust hoods are provided around the 
feed an! discharge ends of all breakers 
and at all other points of sand transfer 
So that the entire basement is truly dust 
free, mpact side wall hoods, further- 
more, e provided at each knockout 
point. ‘lindrical dust collectors of the 
Wet are mounted in the roof 
truss: ll sludge being pumped into 
cutsid, anks for convenient haulage. 

Alt ‘rh all knockout fine sand is 

psulta for re-use as backing sand, a 
“ certi ereentage of the recovered 
apsand iven further treatment to fa- 
in| cilit ts re-use as facing sand. For 
pthis ose, the black reclaimed sand 

Is tr | in a special unit supplied by 

Link-| Here the sand is first cal- 


ust 


icined 
shen 
‘ rn Mar 


Link-Belt oil-fired rotary kilns, 
ooled in Link-Belt rotary louv- 
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ered shells. This battery of equipment, 
together with elevators, belts and classi- 
fiers, is located in a separate building 
adjoining the concrete storage bins. 

Since mechanization plays an impor- 
tant part in any mass-production oper- 
ation, a brief comment may be made on 
the provisions for materials handling in 
various phases of the Buick foundry. 
For example, sand is delivered to the 
molding lines from two sand mixing 
rooms, each serving half of the core 
rooms. There are sixteen monorai! con- 
veyors for this purpose, with a devel- 
oped length of 2720 ft. 

Consider the elevator equipment 
found here. The sand shed contains five 
elevators for serving the belts and hop- 
pers; six elevators are in the core sand 
mixing room; one return elevator from 
the sand mills in the basement; and one 
elevator for tailings from the mills. 

The sand reclamation department, 
too, is well equipped for mechanical ma- 
terials handling. First there is a belt 
line 349 ft in length from the reciaim- 
ing elevator to the reclaim storage bin 
in the shed. Sweepings under each 
oven chain are handled on return sand 
belts, making eight belts with a devel- 
oped length of 1040 ft. In addition, 
there are the cross pick-up belts, a belt 
for delivering sand from the reclaim 
bin to the burner, five belts in the sand 
basement, and four belts for the return 
and distribution of burned reclaimed 
sand. 

The foundry sections are generously 
endowed with overhead I-beam type 
monorail conveyor lines, fitted with 
suitably designed hooks for handling in- 


dividual head castings. Lines 1, 2, 3 
and 4 running from the shakeout, over 
the trucking aisle to the grinders and 
to the first Pangborn have a developed 
length of 1328 ft. Lines 5, 6, 7 and 8 
running from the first Pangborn 
through the cleaning benches and to the 
second Pangborn have a_ developed 
length of 2360 ft. Lines 9 and 10 from 
the Pangborn to the water test, each 
one serving two molding units, have a 
developed length of 480 ft. The No. 1 
conveyor line from the water test to 
the heat treating department, serving 
all four units, has a length of 620 ft. 
The No. 12 line from the heat treat to 
the final inspection and shipping runs 
690 ft in length. 

There are five ingot mold conveyors 


serving the Dempsey 10-ton melting 
furnaces, totaling 330 ft in length. 


Fight baking oven conveyor lines total 
5632 ft. Four drying oven conveyor 
lines total 2480 ft; and four core as- 
sembly feeding conveyors used for stock 
and delivery of small cores run some 
1376 ft in length. 

In closing, it may be well to point out 
that by the use of dust collectors and 
the other features of good housekeep- 
ing expressed so well here, the Buick 
foundry is a model of cleanliness «nd 
order. It is safe to say that this foun- 
dry will surprise the casual visitor 
whose conception of a foundry opera- 
tion may be based upon conventional 
foundry practice. Not the least of the 
reasons for good housekeeping is the 
huge basement gallery under the main 
area of the foundry which is used as a 
storeroom for all supplies. 


Moreover, all lockers, washrooms, 
and the cafeteria are located in the 


basement gallery, thus freeing the foun- 
dry proper from the usual effects of 
such activities. 


A New Development in Two-Stroke Diesels 


(Continued from page 31) 


transmitted to the engine crankshaft 
through gears. Scavenging and charg- 
ing air supplied by reciprocating 
compressors built together with the en- 
gine. This engine has a one-hour rating 
of 1370 bhp at 750 rpm, which corre- 
sponds to a bmep of 170 psi. The fuel 
consumption given 0.35 Ib per 
bhp-hr. 

Most recently the six-cylinder engine 
illustrated in Fig. 2 has been developed. 
It is of the double-piston, two-crank- 
shaft type, the upper and lower crank- 
shafts being connected by a train of 
The bore is 7.09 and the stroke 
of each piston 8.86 in., and the engine 
has a one-hour rating of 1560 hp at 
850 rpm, supercharged to 2 atm abs. 
Fig. 3 is a sectional elevation of a cor- 
responding eight-cylinder engine (7.09 
in. bore and 2 x 8.86 in. stroke) which 
is designed to be supercharged to 2.5 
atmospheres to develop an mep of 192 
psi and an output of 2750 hp at 1000 
rpm (one-hour rating). 

Where very high charging pressures 


is 


is as 


gears. 


are to be employed, so that all of the 
power generated in the Diesel cylinders 
is required to compress the air, the en- 
gine ean be built in the form of a free- 
piston engine. Each of the opposed pis- 
tons of the Diesel part then is built 
together with a compressor piston 
which compresses the scavenging and 
charging air. No crankshaft is needed, 
the two pistons being merely coupled 
together by a linkage which ensures 
phase equality of the piston motions. 

This power-gas system, it would ap- 
pear, affords another opportunity for 
the development of a practical gas tur- 
bine. It is claimed that with a power- 
gas temperature of between 850 F and 
940 F at the entrance to the turbine, a 
thermal efficiency of between 35 and 
40 per cent can be achieved without re- 
sorting to the use of 1ecuperators and 
other special apparatus, which is about 
twice that of the constant-pressure tur- 
bine operating with at about 
1000 F. 


gas 


Ay 











Refining of Used Crankcase Oil 


(Continued from page 24) 


ture, etc., and maintained at such tem- 
peratures for a sufficient length of time 
to insure proper clay contact. The heat 
and vacuum are then turned off, and 
the earth and oil are allowed to flow by 
gravity through coils in mixing tank 
A, acting as a heat exchanger, to con- 
tact tank C, where a filter aid is added. 
It is then pumped through a plate-and- 
frame-type filter press D, with the filter 
cloths preceded and/or backed up by a 
paper filtering medium. The vapors 
are drawn from the still by vacuum 
through a condenser EF to a run-down 
or distillate tank F. 

The vacuum used in the process 
produced by passing the water, which 
has acted as coolant for the condenser, 
through an inverted-type steam jet. 
Any type of filtering earth, such as 
fullers’ earth, may be used in the con- 
tact treatment. Recently two types of 
activated earth have been used, Magne- 
sol and Retrol, the latter now being the 
Airlines’ standard material. These have 
the advantage over raw earth that only 
one-half the amount of material needs 
to be handled. For a filter aid, either 
J-M Hyflo Super Cel or a similar prod- 
uct manufactured by Dicalite may be 
used. To provide the steam required 
for the stripping operation, water may 
be injected through a needle valve, or 
steam may be injected directly. Oper- 
ating temperatures are governed by the 
grade of oil being rerefined, the type 
of earth used, and the condition of the 
drainings. However, it can be said that 
for most aircraft oils temperatures 
ranging between 475 F and 600 F are 
satisfactory. Several trial runs at the 
time the unit is installed will serve to 
determine the optimum temperature, by 
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(Continued from page 42) 


Wolverine Tube Div. of Calumet and 
Hecla Consolidated Copper Co., has an- 
nounced the appointment of A. G. Denni- 
son in charge of the Detroit office of the 
company. 

Henry T. Riddick has been named sales 


service manager of The Osborn Mfg. Co.'s 
brush division. He will also continue to 
serve as credit manager. 

The following Studebaker appointments 
have been announced. S. A. Skillman as 
manager of the New York Branch and E. J. 


Cremins as regional manager for the Pitts- 
burgh area. 

Charles L. Huston, Jr., has been appointed 
assistant to the president of Lukens Steel 
Company. W. Roy Widdoes has been 
named director of personnel relations to 
succeed Mr. Huston. 

Igor |. Sikorsky, aircraft designer and en- 
gineer, has been elected an Honorary Fel- 


low of the Institute of the Aeronautical 
Sciences, Inc., and has been chosen to re- 
ceive its annual Sylvanus Albert Reed 


Award for 1942. Mr. Sikorsky is engineering 
manager of the Vought-Sikorsky Aircraft 
Div. of United Aircraft Corp. 

R. E. McDonald has been appointed ad- 
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running such control tests as viscosity, 
flash, fire, emulsion, gravity, etc., Amer- 
ican Airlines at present goes to a maxi- 
mum of 525 F, steam-stripping from 
425 F on up. 

Accompanying the paper was a table 
giving analyses of a number of used 
engine oils. The total sludge content 
usually ranged between 1 and 1.5 per 
cent, of which 15 per cent was tarry 
matter, 45 per cent carbon and ecar- 
bonaceous material, and 40 per cent 
inorganic matter such as silica and lead 
compounds. Neutralization values usu- 
ally are higher than in new oil, and 
must be corrected. There is seldom any 
dilution as such, unless the Army hop- 
per system is used for cold-weather 
starting, or the used oil has been 
drained from the lower-output engines. 
In the case of American Airlines, most 
of the oil is drained from the higher- 
output engines, and for this reason the 
rerefined oil is allowed to have a vis- 
cosity at 210 F of approximately 5 sec. 
higher than the new oil currently being 
used. 

An idea of the cost of rerefining 
crankcase oil can be obtained from the 
table on page 24, which is based on 
operations of American Airlines when 
using a new oil containing an additive, 
and the total-cost figure there given is 
said to be about five cents per gallon 
higher than it would be if straight 
mineral oils were being treated. The 
depreciation figure is based on a five- 
vear life when operating at approxi- 
mately one-half the maximum produc- 
tion capacity of the unit. Labor costs 
possibly may be increased by from one 
to two cents per gallon under present 
conditions. 


vertising manager of The Dumore Co. of 
Racine, Wis. 

W. F. McGuinness has been named a vice- 
president of Elastic Stop Nut Corp. He will 
continue to function as treasurer. 

Chain Belt Co. has elected A. R. Abelt a 


director and vice-president of the company. 


G. D. Gilbert, sales manager of the Bald- 
win-Duckworth Div. of Chain Belt, at 
Springfield, Mass., has been made general 
manager of that division and also elected 
secretary to succeed Mr. Abelt. 

The C. O. Bartlett & Snow Co., Cleve- 


land, has announced the 
M. E. First, formerly chief engineer, to be 
director of the Foundry Equipment Dept. 
and the election of Henry A. Christy to 
membership on the Board of Directors. 

Pesco Div. of Borg-Warner announces the 
election of N. M. Forsythe to the position of 
vice-president in charge of saies. 

Walter E. Gibson has joined the adver- 
tising staff of Detroit Rex Products Co. He 
was formerly advertising manager of the 
Swartzbaugh Mfg. Co. 

D. P. Brannin has been appointed district 


appointment of 


sales manager of the Pigment and Metal 
Sales Divisions of New Jersey Zinc Sales 
Co. in the Chicago area. J. P. Dunphy, of 


the New York Sales Dept. has been district 
sales manager, Pigment Division, with 
headquarters in New York City. 

J. H. Cooper has been appointed chief of 
the Resistance Welding Section, General 





Industrial 
ington. 
by the Taylor-Winfield Corp., Warr: 


Equipment Div., WPRB 


Charles J. Durban has 
assistant director of advertising fo 
States Rubber Co. He will con 
supervise all tire advertising in ad 
his broader company duties. 

G. Donald Kennedy has _ resi 
Michigan's state highway commis 
become vice president for highwa 
portation of the Automotive Safet 
dation, Washington. 

Cc. Arthur Woodhouse, 
president and treasurer, 
president of the 
Grand Rapids. 
F. Fortier. 

Cc. S. Williams, formerly an exe 
Thomas A. Edison, Ine., has been ; 
director of the Controlled Materi 
sion of the Office of Civilian Supp! 
He has been with OPM or WPB 
vember, 1941. 

Harold E. Talbott has resigned a 
of the aircraft production division 

Sherrod E. Skinner, vice preside 
eral Motors and on leave 
ager of Oldsmobile, has been a 
director of the new oflice 
scheduling in the Army’s Services 
ply. He had been head of the SOS 
tion division. 

A. H. Paterson, general works 
of the Plymouth Division of Chrys 
has been named a vice presiden 
division. 

John W. Votypka, formerly dit 
engineering for Fruehauf Trailer 
been appointed head industrial 
of the Production Service and Sma 
Plants divisions of the Detroit 
office of WPB. He has been associa 
the automotive industry since 1913 
started to work for Fisher Body 

R. W. Gallagher has given up 
of board chairman to become pres 
Standard Oil Co. of New Jersey, su 


forme) 
has 
Michigan Bump 
He succeeds the la 


bee 


as gene) 


the late W. S. Farish. 

W. Dean Robinson, vice presi 
Briggs Mfe. Co., has been elected a 
of the National Bank of Detroit. 


Fasteners Eliminate 


Use of Thumb Tacks 


A new method of attaching di 
and blueprints to drawing 
which eliminates the necessity « 
ing the T-square over thum 
heads, is the use of Kum-Klee1 
ers, made by Avery Adhesives, | 
geles, Cal. 
which lie flat, are applied 
moistening, and are easily pe 
without leaving a mark or affect 
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Kum-Kleen Stickers holding 
print to drawing board. 
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Ohi. FFJoodlighting Uni 
Ointed Floo lig t = U t 
Unite Stee! or cast-iron parts, treated by | | 
ae poreela n enameling and other tust- | 


proofins, have replaced those formerly | 
ied as ff made of non-ferrous metals and alloys 
ner to B the “ype RDS floodlighting projec- 
Fou. rs offered by the Benjamin Electric 


— fg. Co., Des Plaines, Ill. These mod- 
vies ols have a silvered mirror crystal glass | 

yee reflector and are provided with an ad- | 

Byte, justmenit for regulating the width of | 


the beam. The new units are furnished 
tive of Bj, two models: The RDS 14 for 300 
a watt and 500 watt general service 
Wer g lamps or 500 watt floodlighting lamps, 
ce No. Band the RDS 18 for 750 watt and 1000 
watt general service lamps or 1000 watt 


irector <, = . 2 : 
WPp foodlighting lamps. 
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Minted ° 1 Fi | j 
vio | World-wide Fielk 
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Corp (Continued from page 25) 
of the 

Silver pre-fitted bearings have re- 
wig placed copper-lead bearings in the en- 
) na ai . ° 
alist g gines as the result of operating expeti- 


r War Bence. The silver bearings prolong en- 
sional # vine life and are easier to service. As 


: Wit Bs vesult of improvements such as this, 
wll ie _ “i 

the period between engine overhauls has 
e post § been extended 50 per cent in the last 
ent ol 


year. 
Field service men on foreign duty 
nt of f have the fortune (or misfortune) of 
rector § war to reckon with as well as the nor- 
mal troubles that beset marine engine 
operation. Jack McCabe, who was sta- 
tioned at the Cavite naval base near 
Manila when war came, saw all the 
spare parts and engines for the PT 
boats there destroyed by Japanese 
bombs. An old barge in the harbor had 
é to be used as a base to make repairs on 
wings F the small PT squadron that survived 
ards, F the bombing. This was further com- 
mov § plicated by the fact that fifth column- 


eeding 


















= ists had sabotaged the oil and gasoline sie 
ay supplies and wax fouled the gas lines. saben ahh : f ical HOLTITE 
rhe % Only a top overhaul of the engines could Deep within the vital parts ° practica ly every —Phillips— 
eat be made due to lack of facilities and modern weapon of war on land, on sea and in Serene & Bile 
dof ere — despite these handicaps the air, HOLTITE Screws, Bolts, Nuts and allied =cut fastening 
» the rot the boats were put in operating f Be f k f . d di Shine te hell 
poe condition—and it was this squadron, astenings pertorm tasks tar eyona ordinary . 
ee by Lieut.-Commander John Bulkley, demands. Their uniform precision and rugged 
SIZES the . nel . . e . . e . 

ee ee eee construction provide the time-saving application 

William McCombe, a veteran Packard and faultless performance so essential in the 
marine engine expert, spent several war production program. From metallurgical 
months in England in an advisory ca- control of selected raw materials to final rigid 


pacity on installation as Service Kep- ‘ ti ‘ Hf d : d h 
resentative looking after any serious inspection, every scientitic device and human 


mechanical problems. The English skill is employed to make HOLTITE fastenings 
oe — — spe — the most trustworthy Sentinels of Safety. Spec- 
Judgment as to whether time shouid be : * 
taken ’ make repairs to an engine or ify them on yor next order. = 

Whet} the entire engine should be re- ' - 

placed. The PT and MTB motor tor- 

pedo it craft in England must be ae: 
kept ile for fear of enemy bombers. : 
Ah cannot be lifted out of the “ 








Water ‘or more than 1% or two hours : 
lue- >" a Une due to the constant threat of New ay-Yehrelae| »Mass.U.S.A. 
gy ines. So far none have been r) BUY MORE WAR [={0), Jah} 
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Parts depots and spare engines for 
marine installation 


are dispersed 
around the coastline of the British 
Isles so that German bombs will not 


wipe out any appreciable supply with 
a single hit or raid. Spare engines are 
stored within two hours of any operat- 
ing base. The English marine repair 
bases also have their problems _in- 
creased by the naval battles engaged in 
between the PT and MTB boats and 
the Nazi “E” boats and armed trawlers 
in the English Channel. Frequently a 
sweep of enemy gunfire across the decks 
will mean a row of bullet holes in the 
crankcase or cylinder jacket, thus neces- 
sitating installation of a new engine if 
and when a return to base is made. 
Servicing of the powerful Packard 
marine engines has proved a major task 
in Britain. The usual marine repair 
shops are overloaded with aircraft 
work. The RAF has taken most cf the 
skilled aircraft mechanies as ground 
personnel for the 1000-bomber raids on 
Germany. These men are best fitted to 
service an engine such as the Packard 
marine type due to its aircraft design. 
In the emergency, bus and transport 
companies have been called upon to do 
much of the marine overhaul work. 
Their mechanics are familiar with cast 
iron Diesel engines, so they have to 
adopt new 


methods in servicing an 
aluminum aircraft-type power plant 
like the Packard marine engine. Dirt 


is the biggest factor in running this 
type engine. The bus mechanics have 


to be educated to this kind of work. 

English mechanics also are un- 
familiar with the mass_ production 
methods of U. S. manufacturers. Pre- 
cision bearings are a case in point. The 
English have been accustomed to rough 
and line bore their bearings, after 
which they had to be plated. Silver 
pre-fitted bearings make this unneces- 
sary. The mechanics also have io be 
educated in the careful use of 100- 
octane gasoline, which powers the PT 
boats. This is especially volatile and 
cannot be used carelessly to clean parts. 
Great caution also must be exercised in 
filling the gasoline tanks due to danger 
of fire and explosion. 

If a boat will not operate normally, 
usually the engine is the first thing to 
get the blame. McCombe was called to 
a port in Wales to look over a craft 
which would not perform up to par. 
The boat was turning up only 1600 hp., 
which was far below the potential peak 
performance. McCombe checked the en- 
gines and found them functioning satis- 
factorily. So he told the service crew 
tc haul the craft out of the water. After 
some protest they did so and found a 
heavy deposit of shell encrusted on the 
hull. When this shell was scraped off, 
the boat was returned to the water and 
turned up the expected 2500 hp. with- 
out any effort. 

McCombe expressed a maxim for the 
marine engine service men when he 
said, “You have to be like a country 
doctor finding out the patient’s ills!” 


What It Takes 


(Continued from page 9) 


production in the not far distant future 
at New Orleans. 


Design to Production 


The pattern from design to produc- 
tion takes is very complicated. First, 
we have a vast number of engineering 
hours. As we use these engineering 
hours, we are not only drawing designs 
for parts, but we are using a “mock-up” 
to decide where the different installa- 
tions and many other things must go. 
Controls, hydraulic systems, landing 
gear assembly and other components 
are located. They are made to function 
approximately as they will in the pro- 
totype to come. Seats are arranged to 
allow for comfort, visibility and the 
saving of space. Instruments are 
grouped so they can be read quickly. 
Control panels are installed that 
vital ones are immediately accessible. 
There are thousands of things to be 
considered, thousands of obstacles, re- 
lating to each other or even created by 
each other, to be overcome. 

It is along in here that production 
engineering begins to make itself felt. 
The aerodynamists and preliminary de- 
sign engineers are working mainly with 
the thought: “Will it fly as far and as 
fast ecarrving the load it was engineered 


so 


50) 


to carry we said it would?” The 
production design engineers are asking 
themselves: “Is the airplane simple to 
build? Can this huge, complex mechan- 
ism be broken down into very small jobs 


as 


which can be done by inexperienced 
hands? What is it going to weigh and 
cost?” and many other questions. 


What’s more, they are finding the an- 
swers. 

When the mock-up has been ap- 
proved, the next step is the actual con- 
struction of the prototype. The wise 
manufacturer makes at least three of 
each part which goes into the plane, so 
that parts can be used for testing, can 
be examined to see that they are not 
complex, and therefore can be manu- 
factured by simple tooling and simple 
methods. 


The Prototype Takes Form 


Design and production engineering 
work, which started with the first draw- 
ing, continues unabated as the huge 
prototype takes form. Plant engineers 
are already thinking of the problems 
faced in building a structure to house 
assembly lines. It is apparent to them 
that no existing building is big enough 
to house such a behemoth. There must 
he a wider, longer structure. with col- 








umns spaced farther apart ani with , 
higher ceiling. They are planning Other 
smaller buildings, planning ne: Jed aq. 
ditions to the plant, and rrying 
about a lot of other things. 
Orders for materials are bei: 
as the mock-up is approved; as 
totype is being flown success 
test pilots, and the design « 


placed 
he pro- 
ully by 


gineers 


are taking the “bugs” out of te plane 
as the flights progress. Tooling up is 
under way. Sub-contractors «ve being 
contacted to see how many cor ponents 
they can build. The man-pow: + sitya- 
tion is being studied. Has th supply 
of workers in the community een ex. 
hausted? If so, where can more be had? 

Eventually everything is correlated. 
Building something big throug the use 


of a great many people brines about 


virtually the same difficulties as build. 
ing something small using compara- 
tively few people. The princij)le is the 
same, but there are more and greater 
difficulties. I’ve just cited a few of 


them here. 

From a production standpoint, hovw- 
ever, we have learned that there are no 
insurmountable obstacles in building 
large planes. Mass production methods, 
such as the mechanized conveyor line. 
have been applied successfully to the 
manufacture of 28-ton Liberators. To- 


day, the Coronado, weighing 33 tons 
loaded, having a wing-span of 115 ft. 


which is 5 ft longer than the Liberator, 
also is being built on a conveyor line. 

From a standpoint of design, how 
large can airplanes be built? The pre- 
liminary design engineers at 
dated tell me that, ineluding the pro- 
jected 400-passenger model, we have 
not in any contemplated designs reach- 
ed a limit on size. In other words, as 
hig as our designs now are, we are stil 
going strong. To me, the question is 
not how large we can make the planes. 
but what is the most economical size? 
What is the most practical, efficient 
size? 

The question is constantly arising as 
to what materials will be used in the 
large airplanes to come. It is my pet- 
sonal belief that steel will be used mort 
and more as aircraft inerease in size 
and weight. In addition to the material 


Consoli- 


used in making a large airplane. it is 
very necessary to consider the type of 
construction. 

One factor which must be stressed in 
design is whether or not the plane 1s 
readily serviceable. As we get into the 
building of the large planes, service 
problems arise, such as the facilities a! 
points where the planes land ‘0 load Bry; 
and unload. We must have plan 
which can be quickly and easily Te 
paired and overhauled. This gocs right 
back to design. With design si! plified, 
we need suitably manned _ f cilities 
along our routes. We must nt only 


build them to fly, but build them +o that 


they may be kept flying. 
Another phase which must b« 
ered, and which enters into the 


onsid- 


military models © 


Revamped 


verting wartime 


peacetime needs. 
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riod of fierce postwar competition—we 
will have to intensify our efforts to pro- 
duce economically and efficiently instead 
of reverting to the old job shop meth- 
ods. When I refer to mass production, I 
do not mean that we will have to pro- 
duce airplanes by the tens of thousands 
end the hundreds of thousands as we 
are doing today. It is not necessary in 
mass production to do this. The same 
ideas we have developed to date can be 
applied readily to small batches of air- 
planes. And, even on one assembly 
line, we do not have to concentrate on 
one model of a given airplane. I do 
not mean by this that one ship coming 
off might be a four-engined Liberator 
and the next a Vultee trainer. The 
planes on the line must be of the same 
general size and design. 

As an example, let us again go to the 
automotive industry. Prior to the war, 
basic yearly models came off the con- 
veyor line in all sorts of shapes, sizes 
and colors. There would be a blue sev- 
en-passenger sedan, then a green con- 
vertible, and then a brown coupe. We 
may not be able to specialize to this 
extent in the aviation industry, but it 
will be possible to run 50 units of one 
model down the line, and then run 50 of 
another, and 50 of still another. To 
accomplish this we would use adjusta- 
ble jigs and fixtures, the existing stock- 
rooms, and station facilities along the 
line. We can use the conveyor line to 
make lots of 50 more economically than 
we could make them if we went back 
to the outmoded prewar methods. 


Electronic Variable Speed Drive 


(Continued from page 338) 


vith gfplanes VII be strictly a _compromisé 
other measure a stop-gap, or fill-in opera- 
d aq.fgon. An furthermore, it will be very 
‘Tying empora This will be true even if 
he militsry planes can be bought up 
laced Mieaply. = 
e pro. Even day, our military airplanes 
ly by@re built for high performance and 
neers pecific | ssions. Fuselages are small, 
plane glowing them to carry just enough 
up is grew, arn iment and bombs to get there, 
being the job, and return as quickly as 
nents qusible. for example, a fuselage 10 ft 
situa. diameter can carry a bomb load of 
upply ff! tons. +t would have to be of much 
n ex- rater ciameter to carry 20 tons ol 
had? Massengers or normal cargo. We have 
lated, ung on tons of military gadgets; in 
1e use ect, We have actually designed them 
about (to the military ships. After the war 
build. @e must aim at economy of operation, 
para- § Well as construction. To do this we 
is the gust redesign and build new airframes. 
eater ie longer the war lasts, the greater 
w of Mill become the gap between military 
nf coommereial designs. Although the 
how.) between military and commercial 
re no Mpes is widening, we will use the prin- 
ilding @vles developed in war and adapt them 
thods, @ our commercial designs. We also 
line, Pill be able to standardize our designs 
0 the ga greater degree and use them for 
To. @everal years. This is in direct contrast 
tons # our present daily changing to meet 
15 ft. ge constantly arising emergencies of 
rator, gattime. Obviously, it will result in 
ne. nsiderable economy. 
how @/ do not believe we will ever return 
» pre- f the custom-building of aircraft. In 
nsoli- fe Period which is ahead of us—a_pe- 
pro- 
havi 
‘each 
Is, as 
e stil 
oe asic, during which it has full-arma- 
‘anes. Bire voltage and reduced field voltage, 
Rs he moto | will provide constant horse- 
oo Power and reduced torque output. This 
illustrated in the accompanying chart 
ng @ kee page 32) which shows the torque 
nthe Ind horsepower curves for the full oper- 
’ Pel King range. It also illustrates how the 
ark peed is increased by armature voltage 
1 SIE Bs the speed adjusting potentiometer is 
prey med from zero to midposition, and 
| " "pow the motor operates by field weak- 
pe Bing from midposition to the point 
_ Phere the knob is turned to the extreme 
sed "Bockwise position. 
ne EE On y important consideration 
to the ith ar pc sg caer ; i’ 
ele os menrenins equipment is the 
sd ce gay what will happen if one or 
yer wing tubes should fail. In this 
plan sy circuits have been so de- 
> “ : the equipment is entirely 
ee Ea — of which tube or com- 
ified : tubes may fail. The equip- 
= ‘ither shut down instantly 
‘ilities By will , inue to operate, deprived of 
only fhe func of the tube which fails. 
o that) Many resting applications of the 
. hy-m« drive have been made— 
onsld- BBOSt of m to machine tools because 
eld of the ‘sent limitations in size. 
f con- Mong types of machines to which 
Js tome tves been successfully applied 
litaryere 2th milling machines (see il- 
rae arch 1943 


lustration), tool-room lathes, turret 
lathes, and thread mills. In addition, 
they have been supplied for automatic 
welding machines, for testing magne- 
tos, airplane propeller governors. and 
instrument tachometers. 

A particularly interesting application 
has been made for driving the head- 


stock on grinders. The wide speed 
range obtainable and the constant 


torque characteristics provided at low 
speed make it possible to provide the 
right speed for every type of grind. In 





Built-in application of Thy-mo-trol 
to form and thread_ milling 
machines. 


several instances the new control has 
made possible a simplification in the 
headstock through the elimination of 
gears and pulleys. 

Another important factor in this ap- 
plication is that the equipment can be 
mounted on the grinder without fear 
of introducing any undesirable vibra- 
tion such as might be produced with 
high-speed rotating apparatus. The ma- 
chine can be made entirely self-con- 
tained, and it can be moved at will with- 
out worry as to the availability of a d-c 
power supply. 

For reversing table drives, the use of 
two independent speed-adjusting poten- 
tiometers makes it possible to provide 
full range, independently adjustable 
speed for both directions of travel. A 
simple relay for selection between the 
potentiometers and a standard double- 
throw limit switch are all the additional 
material needed. 

The electronic control also can be 
supplied in a form suitable for building 
into a machine in the same manner as 
conventional control equipment. An in- 
teresting application on a thread miller 
is shown in the accompanying photo- 
graph. In this instance, the electronic 
equipment is combined on a single panel 
with standard magnetic switches used 
for starting the coolant pumps, etc. 


Borg-Warner Making Gun Mounts 
(Continued from page 13) 


of usage along side of the assembly line. 
Assembly starts with the big pedes- 
tal, the final gun mount being inte- 
grated by adding parts and sub-assem- 
blies as the pedestal is moved along the 
roller conveyor from station to station. 
During the assembly operation the 
operators, skilled in their various tasks, 
make extremely fine adjustments of the 
various elements. The finished product 
is essentially a precision-built mechani- 
eal jack. 
Immediately 
assembly line, 


removal from the 
gun mount in- 


upon 
the 


is 


spected for acceptance by Navy inspec- 
tors, checked for operational features 
and for balance. 

It is well to emphasize, in ¢losing, 
that this gun mount is in reality a 
rather fussy mechanism, involving a 
great deal of precision work not ordi- 
narily associated with the machining of 
some of the heavy pieces found here. 
Perhaps a better impression of the de- 
tails of operation can be gained from 
a visual examination of a sampling of 
the machine shop set-ups shown in the 
pictorial section of this article. 
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WARTIME, PEACETIME—KEEP "EM CUTTING “he WeU/s Way. 
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THE SAW WITH THOUSANDS 
OF FRIENDS IN INDUSTRY! 


A fast and accurate metal cut-off saw able to handle most 

all types of metals in various shapes and forms as applied to 
industry. It wanted a versatile, simple unit for odd jobs or pro- 
duction work. The Wells No. 8 was the answer — and that is why 
so many plants, large and small, have Wells Saws. 

‘Today’s war production program and tomorrow's peace-time 
competition will emphasize the advantages Wells Engineers have 
built into their products. If you have metal cutting problems look 
for the answer in a Wells. Call your distributor or write direct. 


Wells Has Established Leadership 


WELLS MANUFACTURING 


~ 
















SPECIFICATIONS 


WELLS No. 8 


Capacity: Rectangle ....8” x 16” 
(spec. bowed guides) ..5” x 24” 

ey 
Speeds: ft. per min. 60, 90, 130 


Motor Specifications optional 


WELLS No. 5 


Capacity: Rectangle... 5” x 10” 


(spec bowed guides) 
Rounds 


Speeds: ft. per min. 60, 90, 130 


Motor: .... Specifications optional 





CORPORATIO 


A, METAL CUTTING 


BAND SAW 


101 JEFFERSON STREET + THREE RIVERS, MICHIGAS 
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Nitric-Hydrofluoric Bath for Removing 


Y 


the hot water rinse. The time of im- 
yersion in the hot water (temperature 
3) C tc 95 C) should not exceed three 
minutes, otherwise staining of the 
etched surface might result. The ma- 
rial si ould be dried immediately after 
ying removed from the hot water. 


Equipment Required 

The cleaning and rinse tanks should 
be large enough to permit the work be- 
ing cleined to be totally submerged, 
and freely manipulated while  sub- 
merged, without scraping or bumping 
the sides of the tank. The tanks should 
also be equipped with bottom drains in 


order to facilitate draining and clean- 
ing. 
The bath tank and the cold water 


tank should be constructed of wood, 
cypress preferred, caulked with an as- 
phalt- base caulking compound and 
painted inside and outside with four or 
five coats of phenolic resin or other acid 
resistant material. These tanks, if con- 
structed properly and used with a rea- 
sonable amount of care, will give long, 
trouble-free service. 

The hot water tank should 
structed of aluminum or steel lined 
with aluminum. If, however, aluminum 
is not available, wood may be used. In 
event wood is used, the inside of the 
tank should not be painted and wooden 
battens should be substituted for the 
caulking compound. If steam is to be 
used for heating the water, the heating 
coils should be of the closed type and 





be con- 


































NS constructed of aluminum tubing. The 
use of other metals for this purpose 
may lead to difficulties. 

‘ The overflows for the cold and hot 
ee water rinse tanks should be large 
24 enough and loeated in such a position 
dia. as to permit the oil and foreign matter 
130 Which might float on the surface of the 
onal Ytter to drain completely away. 

If the nature of the articles being 
cleaned is such that racks would be 

; required for easy handling, the racks 

10” should be constructed of aluminum. Al- 
though the acid bath will attack the 

. metal, the rate of attack is so slow 
dio. Bthat the need for replacement is infre- 
130 quent. !V’o0o0d should not be used in the 
onal BCONStriction of the racks since it soaks 

up a considerable amount of acid which 
would contaminate the hot water rinse 


and cause severe staining. 


Maintenance of the Bath 
To tuake up a new acid bath, par- 
tially fi!| the tank with clean cold water, 
add the proper quantities of nitrie acid 
and hydrofluoric acid and then fill to 
the working level by adding cold water. 
mperature of the water from 
iar supply system is substan- 
er than room temperature, hot 
ay be substituted for some of 
water in order to bring the 
‘oO room temperature. 







tially | 
water 
the Cr 
hath | 
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Welding Flux 


(Continued from page 19) 


The nitric acid and the hydrofluoric 
acid content of a new bath should be 
determined by analysis and adjusted, 
if necessary, to the proper concentra- 
tion. As the bath is used, frequent de- 
terminations of nitric acid, hydrofluoric 
acid and hydrochloric acid should be 
made. The nitric acid content will not 
change to any great degree. However, 
chlorine and fluorine are both present 
in the flux and, therefore, the concen- 
tration of these elements will vary. The 
ratio of nitric acid to hydrochloric acid 
or hydrofluoric acid should be main- 
tained at roughly 40 to 1. When the 


hydrochloric acid content reaches ap- 
proximately 3 grams per liter the bath 
should be discarded. 

When handling the acid bath or the 
acids which are used to make up the 
bath, caution should be exercised. Rub- 
ber gloves and goggles should be worn 
at all times since these acids, particu- 
larly the hydrofluoric acid, will cause 
painful and dangerous burns. Since 
there is some fuming from the acid 
bath, the unit should be located where 
there is good ventilation, otherwise the 
tank should be equipped with exhaust 
ducts. : 

In order to prevent an accumulation 
of acid in the rinse tanks, a consider- 
able flow of fresh water into the tanks 
should be maintained. This will con- 
tribute to a cleaner, more uniform ap- 
pearing product and longer life of the 
equipment. 


Developments in Sheet Metal Fabrication 
(Continued from page 23) 


One of the most significant develop- 
ments has been the Kirksite shear die 
for blanking parts on the punch press. 
Conventional punch press dies are made 
from high-grade steel and, since both 
punch and die must match perfectly, 
considerable skill is required to manu- 
facture a set of dies of this type. Natu- 
rally these dies, commonly referred to 
as Class “A” dies, are expensive and 
their use is not justified unless either 
a great many parts are to be blanked or 
the geometry of the part is such that 
no other blanking process is satisfac- 
tory. It has been for this reason that 
routers have been predominately used 
for the blanking of sheet metal parts. 
The discovery, however, that Kirksite 
could be sharpened and would retain a 
shear edge led to the development of the 
PBT, which is the Douglas Aircraft 
Company’s designation for an extremely 
economical type of die known as a 
Pierce-Blank Template. A PBT die set 
consists of 2 parts, a C.M. or high car- 
bon steel punch and a Kirksite die. The 
outline of the part to be sheared is laid 
out on the steel punch either from a 
layout template or by means of the re- 
cently developed photographic layout 
techniques. The punch is then cut and 
ground to this outline (see Fig. 4). 
Holes are drilled in the punch wherever 
holes are designed in the part. The out- 
line of the punch is then scribed onto a 
Kirksite plate which is cut undersize 
and at a bevel. 

Punch and die then are riveted to sep- 
arate steel backing plates which are of 
such a size and shape that they may be 
mounted in standard die sets. The 
punch and die complete with backing 
plates are then mounted in the die sets 
and brought together in a punch press. 
The press forces the steel punch down 
into the Kirksite die, shearing off the 
overhanging edge. A zero clearance die 
results. The dies are taken from the 
press and piercing pins are located in 
the backing plate of the Kirksite die 
to match the drilled holes in the punch. 


Strips of rubber and rubber grommets 
are then cemented around the punch, 
piercing pins, and cutting edges of the 
die. These pieces of rubber help hold 
the set firmly during the blanking proc- 
ess and also force the scrap and blank 
from the dies after the shearing has 
taken place and the dies have separated. 
A completed PBT is shown in opera- 
tion in Fig: 4. 

These dies are so inexpensive that 
they have nearly replaced both the rout- 
ers and the router drills. They have 
been made successfully as large as 35 
by 76 in. and have functioned perfectly 
for as many as 5000 parts. They are 
ideal for parts embodying a great many 
pierced holes and also give higher fidel- 
ity of reproduction than can be obtained 
from the router. In addition, a modifi- 
cation of this type of die has been re- 
cently developed so that now both 
blanking and shallow forming, such as 
lightening holes and beads, can be per- 
formed in a single hit of the die. 

Any discussion of improvements in- 
troduced in the basic methods of sheet 
metal fabrication will be in the nature 
of a progress report. The improvements 
described above are for the most part 
experiments that have only recently 
emerged as actual production tech- 
niques. Others which are still in the 
experimental stage must be reserved 
for subsequent consideration. 


New Cylinder Liner 


Thompson Products, Ine., has pat- 
ented a split cylinder liner which is 
rolled up from sheet stock over a man- 
drel, and is then nitrided or hardened 
Then it is inserted in a fixture of the 
same bore as the cylinder and is honed. 
After being honed it is compressed un- 
til the gap is closed, and can then be 
freely inserted into the cylinder, where- 
upon it will expand against the cylinder 
wall in the same manner as a piston 
ring. The liner can be held in position 
between a shoulder in the cylinder and 
the cylinder-head gasket. 
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Either of these two multi-purpos2 
Birdsboro Hydraulic Presses will enable 
you to obtain increased production at 
reduced operating cost. The Turret Presses 
are available in sizes up to 3000 Ton 
capacity, and the Multiple Shuttle Table 
Presses are available in sizes from 750 
Ton up to 5500 Ton capacity. 


The outstanding feature of each is excep- 
tional loading facilities, which assure fast, 
uninterrupted flow of work—no loss of 
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sorely needed airplane production time. 


These modern presses are designed to 
meet today’s war needs—and to antici- 
pate tomorrow's peacetime production. 
Both have the latest control improve- 
ments and complete safety features. 


If yours is a press problem, it will pay 
you to consult Birdsboro. Our engineers 
will be glad to work with yours, right 
down the line—from planning to design- 
ing to completion. 
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